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Over the last few decades school accountability for student performance has 
become an issue at the forefront of education. The federal No Child Left Behind Act of 
2001 (NCLB) and various regulations by individual states have set standards for student 
performance at both the district and individual public and charter school levels, and 
certain consequences apply if the performance of students in an institution is deemed 
unsatisfactory.  Conversely, rewards come to districts or schools that perform especially 
well or make a certain degree of improvement over their earlier results.  Albeit with 
certain conditions, the federal government makes additional education money available to 
the states under NCLB.   
While testing is nothing new in American public education, the concept of 
district/school accountability for performance is at least relatively so. In New York City, 
where New York State Regents Examinations (NYSRE) have been a measure of student 
performance for many years, scores on these tests are low, often preventing students from 
receiving course credit, which in turn results in failure to graduate on schedule. In 
addition, rates of graduation from public high schools are low. The city and state have 
kept data on student performance broken out by a number of factors including 
socioeconomic status, ethnicity, attendance, and gender which point to an achievement 
 
 
gap among different groups. This study investigates a series of those factors associated 
with the mastery of high school Algebra, Geometry, and Trigonometry.  This study 
concerns itself specifically with the effect that gender, socioeconomic status, attendance, 
and ethnicity may have on student achievement in a mathematics course and on 
standardized tests, specifically the NYSRE, an annual rite of passage for students in 
grades 9 through 11.  
This research considered and ran tests on data gathered from a single large New 
York City high school.  In this study, a 12 two-way (between-groups) univariate analyses 
of variance (ANOVAs) were conducted to assess whether there were differences in 
students’ mathematics achievement scores by gender, ethnicity, attendance, and family 
socio-economic status (SES). In addition, three Pearson correlation analyses were 
conducted to determine whether there was a correlation among Integrated Algebra, 
Geometry, and Algebra II/Trigonometry unit examination scores and Regents scores. 
Nine Pearson correlation analyses were conducted to determine whether there was a 
correlation between Regents scores and mathematics achievement unit examination 
scores.  A correlation was run between each mathematics achievement score with the 
Regents score from each subject.  Six two-way (between-groups) ANOVA were also 
conducted to assess whether there were difference in students’ mathematics achievement 
among Black males, Black females, Hispanic males, and Hispanic females.  Data were 
gathered, merged, and transferred into a Statistical Package for the Social Sciences 
(SPSS) 19.0 (IBM, 2010) for analysis.   
The findings indicate that attendance and family SES have a meaningful 
relationship to mathematics achievement in the New York City public high school which 
 
 
was the subject of this investigation. On the other hand, gender and ethnicity showed no 
relationship to students’ mathematics achievement.  As an implication of this research, 
school policies must focus more on the achievement gap of students from low-SES 
families and must encourage students to maintain good attendance. Students should have 
access to different forms of academic interventions that go beyond after-school or 
Saturday tutoring; academic intervention services; community counseling or mediation; 
or peer intervention or peer counseling through which students learn basic mathematics 
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Chapter 1: Introduction 
 
1.1) Need for the Study 
For several decades educators, administrators, and governmental bodies have 
wrestled with the issue of school accountability (Mosley, 2006). The federal No Child 
Left Behind Act (NCLB) of 2001 especially and state regulations as well have made 
districts, public schools, and charter schools take responsibility for their students’ 
performance.  These regulation-based measures give both districts and schools grades 
(not unlike those given to students) based on their performance, usually on standardized 
tests.  If the results do not meet certain pre-set requirements, the schools and their 
districts face consequences, often the loss of some funding or, at least in New York City, 
closure. Conversely, high-performing districts and schools or those that have shown 
significant improvement are rewarded (NYS Education Department, 2010). Based on 
performance, federal dollars flow into states which make reforms, though these funds do 
not come without conditions, as the support can be withdrawn if educational institutions 
fail to follow specific mandates. The performance measures are currently tied to results of 
students on standardized tests (Mosley, 2006). 
Of course, there is nothing new about testing in American public education, but 
holding principals, schools, and school districts accountable for the results in so broad a 
fashion is (Ravitch, 2002). According to West and Peterson (2003), the idea of 




ability” (p. 3). They made the point that using standardized tests in this way has resulted 
from research and trial-and-error over many years.  
Early in the twentieth century, the advent of the field of educational psychology 
(Ravitch, 2002) started to have an effect on testing design. In that era Edward Thorndike 
of Teachers College, Columbia University, was among the most respected leaders in the 
field. Led by Thorndike, educational professionals adopted standardized testing as a 
useful tool in the 1930s and 1940s (Mosley, 2006).  Test results became the measuring 
device for assigning students to different curriculum tracks according to their abilities. 
Focusing specifically on instruction in mathematics, the National Defense 
Education Act of 1958 was one of the first forays of the federal government into school 
curriculum improvement (United States Department of Education, n.d.).  In 1983 A 
Nation at Risk, a report issued by a governmental task force, the National Commission on 
Excellence in Education, called for the imposition of tougher academic standards and 
better pay for teachers in order to attract and retain the most qualified teachers. It also 
raised parental expectations.  Considered to a specific policy of the Reagan 
administration, the report found its most receptive audience in the South, where elected 
officials built education into their political platforms as a high priority (West & Peterson, 
2003). The release of this report sparked the beginnings of a movement to increase 
accountability all the way down the line (Johnson & Johnson, 2002). Sounding a call for 
a strengthening of high school graduation requirements, A Nation at Risk recommended 
four years of high school English and three years of mathematics, social studies, and 




In 1989 President George Bush turned to the National Governors Association, 
which at the time was led by then-Governor Bill Clinton of Arkansas, to create an 
education plan. As President in 1993, Clinton signed Goals 2000, a law based on that 
plan’s recommendations (Spring, 1998). The legislation’s intent was, among others, quite 
simply an effort to encourage more demanding standards for students at the state level. 
The hope was that, as education is a local function, the states would apply pressure on 
their school districts to bring student test results up to a standard set by the state. 
NCLB went a step further.  It requires annual reports from each state on the academic 
achievement and progress made that year in the states’ schools. In an effort to cover all 
bases, the act also directs that the data be broken out by race, ethnicity, gender, disability 
status, migrant status, English proficiency, and socio-economic status (SES) or 
economically disadvantaged, all dependent, of course, on there being sufficient data in 
each category to provide reliable statistics. The recent emphasis on school accountability 
comes directly from this legislation, which requires that schools make adequate yearly 
progress (AYP) in each of three designated categories—graduation rate, mathematics, 
and English Language and Arts (ELA) performance of sub-groups of students  (Houck & 
Cannon, 2004).   As a result, NCLB gives states strong incentive to reduce disparities in 
performance among students in the various designated demographic groups. The power 
to determine what AYP is resides with each individual state, but the state must apply the 
same standard for measuring each school and subgroup (Watral & Houck, 2004). 
Hess (2003) described the NCLB Act as producing a high accountability standard 
for the states and laid out five results of such a high-stakes situation: (1) the 




mechanisms that indicate whether students have mastered the content, (3) a clear 
definition of what mastery means, (4) a definition of how to treat students who do not 
show such mastery, and (5) a system for rewarding teachers based on student results.  
As part of its response to the NCLB Act, New York State has set up its own 
accountability system. Part of that system is the goal that 100% of students will be 
proficient (meeting AYP) in mathematics and English by the 2013-2014 school year. 
Currently, 95% of each of the subgroups must take the state-developed NYS Regents 
Examinations, (NYSRE), which serve to measure yearly progress in meeting that goal.  
The NCLB Act is designed to make it as unlikely as possible that schools have no 
incentive (and, in fact, face high disincentives) to let either individual students or whole 
categories of students fail to make academic progress. Inducements to perform are 
necessary especially in mathematics where, student gender, ethnicity, and family SES 
have been shown to have an identifiable correlation with achievement. Given this 
historical reality and the requirements of NCLB, research is necessary to track student 
achievement scores in order to see whether the gap between those who have performed 
better in this academic area and those who have traditionally performed poorly is 
narrowing. There are authors who have called for even further parsing of the data. 
Durden and Ellis (1995) have pointed to the value of studying whether attendance has 
any effect in this regard. Other researchers have expressed the need for studying the 
effect that gender has on achievement in this area (Dai, 2001; Fan, 1997; Leahey & Guo, 
2001; Signer, Beasley & Bauer, 1997), while Köller, Baumert, Clausen, and Hosenfeld 





The Asian/Pacific Islander cohort in grade 8 had the fewest absences in the month 
that preceded the 2009 survey, according to the 2010 issue of Status and Trends in the 
Education of Racial and Ethnic Groups published by National Center for Education 
Statistics (NCES).  In the same study the highest proportion of students with three or 
more absences belonged to the cohort of American Indians/Alaska Natives. Overall, 
when compared with those students with absences, a greater percentage of those students 
with the better attendance records came in at or above the basic achievement level as 
measured by the National Assesment of Educatoinal Progress (NAEP) mathematics 
assessment (Aud et al., 2010). Unsurprisingly, frequent absences result in students who 
are more likely than their peers with better attendance records to face academic 
challenges. Without the help of some intervention, such children are also less likely to 
finish their schooling. (DeSocio et al., 2007). Given this, a consideration of the rate of 
absenteeism among different groups based on race and ethnicity will be useful in 
determining which cohorts are more likely to be prone to academical risk. 
The 2009 study (Aud et al., 2010) revealed the following information about 
absences during the month preceding the survey: while approximately 63% percent of 
Asian/Pacific Islander grade 8 students were not absent at all during this period, only 
35% of those identified as American Indian/Alaskan Native had equivalent records.  The 
same essential relationship between the two groups held true true when the authors 
considered those with three or more absences. Only 11% of Asians/Pacific Islanders fell 
into this category—the lowest rate among all racial/ethnic groups, but 28% of American 
Indians/Alaska Natives did.  The percentages for Black and Hispanic students (23% and 




School attendance and NAEP mathematics test scores show a positive correlation 
with more students with fewer absences scoring at or above the basic level than those 
with more.  Overall, 78% of grade 8 students with perfect attendance records posted 
results at or above the basic level.  This figure was 74% for those who had one or two 
absences but only 60% for those with three or more.  While the percentages varied, this 
turned out to be the case for most racial/ethnic groups (Aud et al., 2010).  
Spark (2012), citing the NAEP’s most recent analysis of the data, pointed out that 
absences of only a few days affect how grade 8 students perform. This NAEP report was 
the first in a string of analyses that the NAEP plans to make of its available background-
survey data.  As the first report has done, these evaluations will consider the way students 
in grades 4 and 8 make use of school time.  Among the factors that will be evaluated are 
attendance, homework, and instructional time. In November 2012 the report debuted as a 
meeting of the National Assessment Governing Board, the policy-setting group for the 
NAEP. This first analysis indicated that, as time spent on reading, mathematics, music, 
and the visual arts has increased nationwide and as middle-school teachers have 
demanded more homework, the cost of absences may increase as well. This suggestion 
was borne out by the fact that the 56% of grade 8 students who had perfect attendance 
records for the preceding month performed at the advanced level in the 2011 NAEP 
reading test and 39% of such students scored below the basic level while almost 20% of 
those with three or more absences achieved basic competency and more than 25% of 
them scored below the basic level. The co-authors of the NAEP report, Alan L. Ginsburg 
and Naomi Chudowsky, indicated that middle-school students face rising expectations 




Another aspect of this research study is the fact that the mathematics NYSRE 
scores in the high schools in New York City are very low, and credit accumulation at 
different grade levels has become a problem, resulting in students not graduating on time 
(Hood, 2004; Barton, P.E., 2005).  Furthermore, overall graduation rates in public high 
schools are also low (Lehr, C.A. et al., 2004; Orfeld, 2004). The achievement gap is 
widening among the students who come from families with low socioeconomic status, 
among boys and girls, and among students of different ethnicities (Barton, 2005; Greene 
& Winters, 2002; Hood, 2004).  
Educators have been looking at school data at the national and state levels, not at 
the level of one large school. While both the topics as well as in some cases the titles 
attached to them have altered from time to time, the basic five areas, number properties 
and operations; measurement; geometry; data analysis, statistics, and probability; and 
algebra, have continued to be the ones on which information has been gathered (National 
Center for Education Statistics, 2009).  These content areas are being taught at a high 
school level in the Integrated Algebra, Geometry, and Algebra II / Trigonometry courses 
in New York State.  That is why there is a need for a study examining the effects of 
poverty, ethnicity, and gender on learning algebra, geometry and trigonometry in a single 
public high school.  At the level of a large public high school, there is more information 
available about individual teachers and students, which is not possible to attain from 
national research, where the researchers do not know the individual students.  This 
current study was performed at a single large school, focusing on what could be done in 
that specific school.  More study is needed to concentrate on the effects of poverty, 




each student has an individual pattern of academic performance, and students have 
passed through different trajectories (courses).  This study has taken those patterns from 
one large high school and compared them with the national ones. 
Mathematics achievement has been studied many times (Dai, 2001; Durden & 
Ellis, 1995; Fan, 1997; Leahey & Guo, 2001; Signer, Beasley, & Bauer, 1997). In line 
with the existing research, this study has examined the relationships of scores on 
standardized examinations to student status by gender, attendance, family SES, and 
ethnicity. A second purpose of this study was to examine the relationship between student 
achievement in the Algebra, Geometry and Algebra II / Trigonometry courses and 
NYSREs in a large high school. In the past, researchers have typically examined the 
relationship between student achievement and selected student demographic variables 
using one type of student achievement—standardized test scores.  This study has gone 
further and has included the perceptions of whether there is a discrepancy of achievement 
among various groups of students between the results on standardized tests and NYSREs, 
thus examining whether there is the possibility of using other means to measure student 
performance and, if so, where such measurement would be appropriate.  
This research study was begun to address the question: What is the state of 
mathematics achievement for various demographic groups at the secondary level in a 
large high school?  More specifically, the purpose was to document changes both within 
and across demographic groups in mathematics achievement during the 1980s, 1990s, 
and the past decade by reviewing national trend studies, current NYSRE scores, and the 
outcome of the Uniform Unit Examinations. These unit examinations are created in the 




are available for general use (see appendix B for pacing charts that are used in the school 
building). They are given six times during the year and are used as interim benchmark 
assessments by the teachers (See appendix C for samples of the examinations that were 
created by the teachers). This study examines this quantitative research literature to 
determine trends in the mathematics achievement of various social groups defined along 
lines of gender, ethnicity, and SES. A particular goal of this study has been to 
contextualize mathematics achievement trends by describing the focus of the assessment 
tools. Further, it offers a discussion of policy-related options, given the state of 
mathematics achievement. 
The value of this study lies in two places: (1) the study results can possibly help 
mathematics educators narrow the disparities of achievement among and between the 
different groups of students by uncovering practical information toward that end.   Since 
NCLB requires that schools see to it that all students make reasonable progress each year 
in all subjects, the availability of such information is valuable to teachers and 
administrators. (2) A simple examination of the inter-group disparities in academic 
achievement that depends solely on test results has distinct limitations.  While 
standardized test scores point to disparate results between males and females, with males 
scoring higher, in fact, females get better grades when those evaluations are supplied by 
teachers (Benbow, 1992; Lubienski, 2000; Wong, Lam, & Ho, 2002). This study, in other 
words, has value alongside earlier research, as it delivers results that take into account 
more facets of any achievement gaps among student groups in grades 9-12 and it offers a 




examining the relationship between groups of students based on both unit examination 
scores and teacher-assigned grades.  
 
1.2) Purpose of the Study 
This study explored the relationship between and among student gender, family 
SES, and ethnicity, and mathematics achievement as measured by the NYSREs and 
uniform unit examination scores in one large high school particularly answering 
specifically these questions: 
 
1. What effect, if any, do gender, ethnicity, attendance, and socio-economic 
status of a family have on students’ mathematics achievement in a New York 
City public high school? 
2. What are the relationships among students’ achievements in Integrated 
Algebra, Geometry, and Algebra II/Trigonometry taught in a public high 
school? 
3. What are the relationships among students’ achievements on the different NY 
State Mathematics Regents Examinations in a public high school? 
4. What are the correlations among students’ achievement in mathematics 
courses taught in a public high school and the NY State Regents Examination? 
 




Hypothesis 1: There is no difference in mathematics achievement (as measured by 
NYSREs and Uniform Assessments) associated with predictors of gender, 
SES, attendance, and ethnicity. 
Hypothesis 2: There is no correlation between students’ achievement in different courses 
in Algebra, Geometry, and Algebra II / Trigonometry.  
Hypothesis 3: There is no correlation between the Algebra, Geometry, and Algebra II / 
Trigonometry scores on the NYSREs. 
Hypothesis 4: There is no correlation between the mathematics course grades and scores 
on the NYSREs. 
 
1.3) Procedures of the Study 
The overview of procedures is explained in this section according to the sequence 
of research questions outlined earlier for this study.  For a more detailed exposition, the 
third chapter explains the methodology employed for this investigation as an actual 
sequence of research activities.  There will be several major components to this study—
collecting data from the Regents examinations, creating Regents-based uniform interim 
unit assessments, forming a schedule and administering Regents-based uniform interim 
unit assessments, and finding trends and correlations by statistical analysis 
 
1.3.1) Statistical analysis.  
This has included ANOVA and Pearson correlation analyses.  To answer research 
question one, a 12 between-subjects univariate analyses of variance (ANOVAs) has been 




as determined by the unit examination scores, by gender, ethnicity, attendance, and socio-
economic status. The continuous, dependent variables are unit scores on Integrated 
Algebra, Geometry, and Algebra II/Trigonometry. Four ANOVAs were conducted with 
each dependent variable. A Bonferroni-type adjustment was made to reduce the chance of 
a Type 1 error. This adjustment was calculated by dividing alpha .05 by the four (the 
number of bivariate analyses). The new alpha value was .013 (.05/4) (Tabachnick & 
Fidell, 2006). 
In addition, several tests were run for two variables. Six two-way (between-
groups) ANOVAs were conducted to determine if there were differences on unit 
examination scores and Regents examination scores by ethnicity and gender.  For the 
three ANOVAs conducted on unit examination scores, the dependent variables were 
Integrated Algebra Unit Examination scores, Geometry Unit Examination scores, and 
Algebra II/Trigonometry Unit Examination scores.  For the three ANOVAs conducted on 
Regents examination scores, the dependent variables were Integrated Algebra Regents 
Examination score, Geometry Regents Examination score, and Algebra II/Trigonometry 
Regents Examination score.   
To answer research question two, three Pearson correlation analyses were 
conducted to determine whether there is a correlation among Integrated Algebra, 
Geometry, and Algebra II/Trigonometry unit examination scores. The continuous 
variables in the analysis were the three unit examination scores: Integrated Algebra, 
Geometry, and Algebra II/Trigonometry. If the assumptions of the Pearson were violated, 
the Spearman rho correlation would have been conducted.  However, this was not 




if there was a correlation among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination scores among Black females, Black males, Hispanic 
males, and Hispanic females. 
To answer research question three, three Pearson correlation analyses were 
conducted to determine whether there is a correlation among the three Regents scores in a 
public high school. The continuous variables in the analysis were the three Regents 
scores. If the assumptions of the Pearson had been violated, the Spearman rho correlation 
would have been conducted.  However, this was not necessary in this case either.  In 
addition, twelve Pearson correlation analyses were conducted to determine if there was a 
correlation among Integrated Algebra, Geometry, and Algebra II/Trigonometry Regents 
Examination scores among Black females, Black males, Hispanic males, and Hispanic 
females. 
 To answer research question four, nine Pearson correlation analyses were 
conducted to determine whether there is a correlation between Regents scores and 
uniform unit examination scores in a public high school. A correlation was run between 
each mathematics achievement score and the Regents score from each subject. If the 
assumptions of the Pearson had been violated, the Spearman rho correlation would have 
been conducted.  However, this proved unnecessary in this instance as well. 
 The reports on the student assessments were created using the Scantron Prosper
®
 





1.3.2) Finding trends and correlations based on the statistical analysis.  
  Correlations were found by comparing the assessment outcomes of different 
groups of students based on ethnicity, gender, language, and socioeconomic factors using 
Pearson Correlation and ANOVA procedures. The summary of the findings that 
concludes this dissertation specifically answers the four research questions: 
To answer the first question: What effect, if any, do gender, ethnicity, attendance 
and socio-economic status of a family have on students’ mathematics achievement in a 
New York City public high school, the student biographical data were collected from 
ATS, the NYC Department of Education student information database. This information 
was combined with the Regents and unit examination assessment data that were collected 
during the school academic year. During the year, three NYSREs and six uniform unit 
examinations were administered. The socio-economic status of the family was 
determined based on the information that was provided on NY State reduced-price lunch 
applications.  
 
1.3.3) Creating Regents-Based Uniform Interim Unit Assessments. 
  The first component of this research study created special forms of assessments. 
These assessments were mostly multiple-choice NYSRE-based problems that were 
uniform within all mathematics courses offered by the Mathematics Department.  Eight 
mathematics courses were taught at the public high school where this research was 
conducted:  Integrated Algebra Term I and II, Geometry Term I and II, Algebra II / 





1.3.4) Forming a schedule and administering Regent-Based Uniform Interim 
Unit Assessments. 
There were two terms in the academic year at the public high school where this 
research was conducted. Each term was divided into three marking periods, and each 
marking period had two units. The unit examinations were administered at the end of 
each marking period and covered the material of that period’s two units.  Examinations 
were prepared using ExamGen
®—a software package that contains a test bank of 
thousands of problems that are linked to the NY State Standards—or other available 
software. Students recorded their responses on the Scantron Prosper answer sheets. 
To answer question 2 of the study, What are the relationships among students’ 
achievements in Integrated Algebra, Geometry, and Algebra II/Trigonometry taught in a 
public high school—data were collected from the unit examinations for two terms of the 
courses. Comparisons have been made to find correlations among the data to see whether 
achievement in one course was related to the achievement in another course for 
individual students, on average. 
To answer question 3 of the research study, What are the relationships among 
students’ achievements on the different NY State Mathematics Regents Examinations in a 
public high school, data were collected from the NYSREs from the previous three years. 
Comparisons were made to find correlations among the data to see whether students’ 
scores in one Regents Examinations correlated with students’ scores in another Regents 
Examination. 
To answer question 4 of the research study, What are the correlations between 




State Regents Examination, the student achievement data from the Regents Examination 
were compared with the students achievement data from the mathematics course that the 
students took in the public high school.  
The constraints of the study design provide the limits within which the findings of 
this research can be interpreted.. For example, a generalization of the results cannot be 
authoritatively made because participants came only from one large school in the 
borough of Brooklyn in New York City. The influence of the study variables on student 
achievement in other places may well be different. 
Furthermore, the NYSRE and unit examination scores were the only measures of 
the progress of the students used in this research. It is not impossible that a fuller view of 
student achievement might result from other testing instruments.  
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Chapter 2: Literature Review 
2.1) Introduction 
This study sought (1) to identify the effect, if any, do gender, ethnicity, 
attendance, and socio-economic status of a family have on students’ mathematics 
achievement in a New York City public high school; (2) to find the relationships among 
students’ achievements in Integrated Algebra, Geometry, and Algebra II/Trigonometry 
taught in a public high school; (3) to find the relationships among students’ achievements 
on the different NY State Mathematics Regents Examinations in a public high school; 
and (4) to find the correlations among students’ achievement on mathematics courses 
taught in a public high school and the NY State Regents Examination. 
This chapter provides a review of the previous literature relevant to the study. 
This chapter has six sections: (1) Introduction, (2) Literature on mathematics 
achievements of different group of population, (3) Literature on public schools in the 
United States and specifically in New York City (including their portraits) and their 
achievements in mathematics, (4) Literature on New York City Regents Assessment in 
Algebra, Geometry and Trigonometry, (5) Available data for New York State, and (6) 
Literature on relevant methodology.  
The enduring ethnicity-based disparity in achievement (Blau, Moller, & Jones, 
2003) and that correlating with SES (Frempong, 2000) continues to be disturbing. 
Although a few authors have found a significant achievement gap between males and 
females (Friedman, 1989), such findings have not been widespread.  The correlations that 
have been found, show up at a national level rather than at that of high school, where the 




America, studies have particularly examined poverty, ethnicity, and SES as relevant 
factors affecting public school student achievement (Blau, et al., 2003; Farkas, Sheehan, 
& Grobe, 1990; Morgan & Sorenson, 1999; Raudenbush, 2004; Tate, 1997). 
 
2.2) Literature on Mathematics Achievement 
Testing in mathematics began at least as early as 1845 (Abrams & Madaus, 2003; 
Kilpatrick, 1992). At that time Horace Mann was Secretary of the State Board of 
Education in Massachusetts, and he ordered the development of a test that could 
determine whether schools there were fulfilling their intended purpose (Kilpatrick, 1992). 
The 70-minute arithmetic part had 10 questions, and those who failed to meet 
expectations were held back. In some cases, those students could not go on to high school 
(Ravitch, 2002).  
 Marzano and Kendall (1996) stated that the testing movement accelerated as 
enrollment rose sharply between 1880 and 1920.  This increase was probably largely the 
result of increased immigration, which brought many first- and second-generation 
students into the school population. The search by business and industry for greater 
efficiency cannot be discounted as a cause for increased standardized testing. Popham 
(2001), however, attributed the latter to the World War I test, Army Alpha (Mosley, 
2006). This examination was “the first truly large-scale use of multiple-choice test 
items…” (p. 41). High scores on this examination led to officer training. Low scores led 
to strong suggestions that men not serve.  
 According to Kilpatrick (1992), that same year saw the next major development 




for measuring and improving teaching in that field. By the 1950s the National Council of 
Teachers of Mathematics (NCTM) started a journal featuring articles that dealt with 
developing trends in teaching to disseminate information about them. Today, the NCTM 
continues in its mission to bring the latest news in the field to educators, publishing its 
main research journal in addition to several specialized ones directed at teachers of 
certain grade levels.  
 Kilpatrick (1992) wrote that both mathematics itself and educational psychology 
have played a role in setting the direction of research in mathematics education. The turn 
of the last century saw both German and American psychologists involved in studies of 
the discipline using empirical methods. Mathematics became a common tool for testing 
the mechanics and processes of learning. While this use of mathematics had more 
abstract goals, it inevitably resulted in an ancillary focus on mathematical achievement.  
 Ravitch (2002), as already noted, maintained that the development of educational 
psychology as a separate discipline had a notable effect on testing design. However, 
despite the increase in testing, accountability for the results was not a purpose. The 
Coleman Report in 1966 marked a change in this attitude (Ravitch, 2002). Writing as a 
response to the Civil Rights Act of 1964, Coleman (1966) discovered a discrepancy 
between the achievement levels of White and minority students.  Not surprisingly, on 
average, White students scored higher in achievement tests than minority students. 
Perhaps more surprising was his finding that differences in the quality of schools affected 
minority students more than it did White students. The results of this study affected 
education in this country.  Nonetheless, at the time neither Coleman nor any of his 




that the differences he found in achievement levels could be leveled out, and thus he 
provided no guidance for teachers to accomplish this (Patterson, 2001).  
 The Coleman Report, however, was only a sign of the times.  According to 
Popham (2001), during the decade of the appearance of the Report and the following one 
(the 1960s and 1970s) discontent with public education became more general. Picking up 
on this and doubtless encouraging the dissatisfaction, the press ran stories about people 
with high school diplomas who, at even the basic levels, could neither read nor write.  In 
1965, Popham maintained, the Elementary and Secondary Act (ESEA) established the 
first major effort from the federal government to ensure that students were actually 
learning and not just putting in their time at school.  The program provided substantial 
sums from the federal government to school districts to underwrite such programs.  This, 
of course, meant that educators had to find a way to measure achievement and to show 
that their efforts were paying off.  Members of the local business communities, which 
ultimately hired many of the graduates, began to support the idea of testing for basic 
competence.  The tests that resulted, administered during the 1970s and 1980s, aimed at 
establishing basic levels of achievement, low-level skills, and knowledge. In response to 
the testing effort, school districts and their teachers focused on making certain that their 
student bodies could successfully navigate the examinations.  
As noted earlier, Goals 2000: Educate America Act directly encouraged states to 
raise standards used to assess achievement.  This in turn led to the 2002 NCLB legislation 
and the concept of AYP. If a school does not meet AYP, the school’s funding is 
decreased, and its students qualify for a school choice—that is, the students are allowed 




consecutive years, it is designated as a school in need of improvement (SINI). Four more 
years of not meeting AYP, leads to closing or phasing out of the school.  
The use of testing to hold students accountable for achievement in mathematics 
has long been a part of the American education scene. What is most notably new with 
NCLB is holding educators responsible for their students’ performance. 
 
2.3) Literature on Mathematics Achievements of Different Population Groups 
2.3.1) Literature on Mathematics Achievement of male and female students. 
Researchers have focused on the effect of gender on mathematical ability at all 
levels of schooling (primary, secondary, and tertiary) for a long time.  American girls and 
women generally score as well in mathematics as boys and men at all levels (Chudowsky 
& Chudowsky, 2010). Some states (specifically, AR, HI, KY, ND, NH, NM, RI, SC, 
WV, and WY) have shown minor differences that indicate one sex doing better than the 
other, but that does not affect the essential features of the picture (Chudowsky & 
Chudowsky, 2010).  
 
College students. Overall, individual studies have confirmed the general equality 
between the males and females, though, not surprisingly, not every study has come to 
precisely the same conclusion.  Evaluating mathematics achievement scores of students 
of both genders at the State University College of Technology at Delhi, New York, Callas 
(1993) considered  student achievement.  He looked at grades in four courses, Elementary 
Algebra, College Algebra, Pre-Calculus, and Calculus-I, over five-year periods that 




(1996) undertook a consideration of gender differences in an equivalent group of 479 
students (219 males and 260 females) who were in classes that he taught between 1987 
and 1990.  These were general mathematics classes, and Kianian found no significant 
differences between the genders.  
 Benbow’s (1992) results were more complex.  In his study girls and women 
performed at a higher level than men and boys in classroom grades; however, men had 
better scores in standardized testing. Despite this tendency in the data, which were 
developed from the performance of students aged 13 to 23 in high school, college, and 
graduate school—all of whom tested in the top one percentile in ability, the differences 
were not significant. Fleury, Girvin, and Gerard (1995) studied attention to numerical 
information. The research involved recalling numbers embedded in basic information and 
included 162 undergraduates (80 males and 82 females). It showed that males had better 
recall regardless of how the information was presented.  
The results of a study by Tate (1997) paralleled those of Benbow’s in that it found 
that in standardized testing male students tended to do better than female students.  Like 
Benbow’s study, however, the differences proved to be small and generally did not reach 
the level of significance. Tate did note that the level of achievement for both groups had 
increased over that of earlier research.  Tate also noted that Indicators of Science and 
Mathematics Education, a report from the National Science Foundation from 1995 which 
looked at trends from the NAEP college entrance examinations (ACT and SAT) and the 
National Education Longitudinal Study of 1988 (NELS:88), found that the level of 
mathematics competency in men and women were only marginally different. He did note 




difficult at best and pointed to two major considerations in the effort to do so. First, he 
pointed out the complexity of gender relationships themselves and asserted that 
attempting to predict differences in mathematics performance on the basis of gender is 
unlikely to produce a reliable result. Secondly he remarked that few studies had 
considered SES and ethnic and racial background when they examined differences in 
achievement by gender. These factors, he asserted, make the determination of gender 
differences extremely difficult. 
Quinn and Spencer (2001) performed two studies on stereotype threat. Fifty-four 
women and 54 men at the State University of New York at Buffalo took part in the first 
study and were given partial credit toward a psychology class requirement. The study 
involved two tests. The first used only word problems taken from a GMAT practice book. 
The second took those word problems and turned them into challenges that used only 
numerical or algebraic terms. The dependent variable was the test scores; gender and type 
of test served as the independent variables. On the second test, an ANOVA analysis 
revealed no differences of significance. However, on the first test—the one involving 
word problems only—women did significantly less well than men. 
Quinn and Spencer’s (2001) second test involved 36 participants at the University 
of Michigan who had scores of between 650 and 700 on the SAT-M. Once again, for 
their participation these students got credit in a psychology class. The test had 18 
multiple-choice word problems from the SAT-M. Again, as the dependent variable, the 
study used the scores.  An independent variable was gender, and the study used  
condition as the other. Condition was based on a high or reduced stereotype threats. A 




gender bias in the test. A reduced stereotype threat applied to those who were told that 
the test was not gender biased. Under the high stereotype condition men performed better 
than women, but under the reduced threat the results were not significantly different by 
gender.  
 In college at least, the performance on mathematics tests of men and women was 
essentially equal, studies have indicated (Callas, 1993; Kianian, 1996), but men surpassed 
women in certain situations such as tests involving numerical recall or word problems 
(Quinn & Spencer, 2001). 
 
Secondary school students. The College Level Achievement Test—Collegiate 
Assessment of Academic Proficiency (CAAP)—served as the basis for Doolittle’s 1989 
study of high school seniors. Of the roughly 20,000 students who took the test, 55% were 
female. In this analysis, 1680 students were considered. In geometry and reasoning, 
females lagged males but were on a par with them on operation-related items.  
Gender difference in mathematics remains minimal until the age of 10 (Friedman, 
1989). In grade 2 girls outstrip boys on standardized tests, but by grade 5 that difference 
is significantly less, and by grade 8 it has virtually disappeared. By high school, however, 
Friedman (1989) found that boys performed better than girls on applications and 
problem-solving,  
 Study into gender differences has not been restricted to the United States; it has 
been done in many different nations and cultures (Dai, 2001). A 10-year study in the 
Arab Emirates done by Alkhateeb (2001), for example, involved 2,000 grade 12 students, 




overall differences between the groups, although females had a one-point advantage in 
the calculated mean. 
Leder’s (1992) review of the literature on gender and mathematics reported few 
consistent gender differences in achievement at the early primary level. The review did, 
nonetheless, find a change in the trend which started in secondary schooling, when boys 
sometimes had better results on standardized measurements of mathematical competency. 
Leder asserted that four factors affected the result: the content and the format of the test 
used, the age of the students, and the examination questions’ cognitive level. Leder’s 
report made an important contribution to the methods used to measure mathematics 
results among different groups (Leder ,1992; Lockheed et al., 1985; the National Science 
Foundation, 1995; Secada,1992). It provided an update of national achievement trends 
from NAEP, NELS:88, and follow-up studies linked to NELS:88. 
 Using a three-level longitudinal and multilevel mode approach, Ai (2002) studied 
gender differences among students in grades 7-10 as they were tracked in the 
Longitudinal Study of American Youth (LSAY). The students were first divided into four 
groups. In the group performing at a low level, the girls advanced at a slower rate than 
did the boys. However, no significant level of difference was found in the growth rate in 
mathematics achievement. 
 In another international study on gender differences, Ma (1995) looked at data 
from British Columbia, Hong Kong, Japan, and Ontario. The research involved two 
groups: One consisted of 13 year-olds, the other of high school seniors. The research 
found that, between the genders in both groups, there were no differences of significance 




geometry.  A German longitudinal research by Köller, Baumert, and Schnabel (2001) 
considered data from 602 students in grades 7, 10, and 12. For their research they used 
the Learning Processes, Educational Careers, and Psychosocial Development in 
Adolescence and Young Adulthood conducted by a group of researchers from the 
University of Kiel, and they found that males outdid females in achievement. All of the 
students were on the academic track, and the authors focused on the relationship of 
academic interest and mathematics achievement.  
 Another German study which found a significant gender gap in favor of boys was 
carried out by Köller, Baumert, Clausen, and Hosenfeld (1999), making use of data from 
the Third International Mathematics and Science Study (TIMSS). This involved 3,329 
seventh graders in a paper and pencil test. The central dependent variable was the 
mathematics achievement score. Ability or prior knowledge, exposure to mass media, 
motivation, home environment, development stage, and peers were independent 
variables.  
 A review of the data from the Second International Mathematics Study (SIMS) 
encompassed 3,846 students from the United States and 3,528 students from Thailand. In 
their analysis of the data, Tocci and Engelhard (1991) found small, significant, 
differences in attitudes toward mathematics by gender. Even when they controlled for 
factors such as achievement and parental support, the authors’ analysis revealed 
significant gender differences in attitudes toward mathematics. 
 Using data from the National Educational Longitudinal Study (NELS) of 1988 on 




differences in mathematics achievement at all three grade levels. While male students had 
higher scores, the effect size was small.  
 Reis and Park (2001) studied the same data and took a sample of 13,280 U.S. 
students in grade 8; they looked at only those who scored in the top ten percent, a total 
sample of 1,328. In addition to the student data they also collected information from 
teachers, parents, and school administrators. The authors collected further data in 1990, 
1992, and 1994 from the National Center of Educational Statistics. Using the Wilks’s 
effect, they found that gender had a significant effect on the following combined 
variables: GPA, standardized test scores in grade 12, self-concept, locus of control, 
number of mathematics courses taken, teacher influence, and parental influence  As with 
some other research, boys who were high achievers had higher standardized test scores 
than girls who were also high achievers.  
 Signer, Beasley, and Bauer (1997) conducted a study that interviewed 100 high 
school students. For this study dependent variables came from responses to interview 
questions. Independent variables were race, gender, SES, and type of mathematics course 
taken. Academic aspirations and mathematics achievement varied significantly by 
gender. The former depended on students’ responses to a yes or no question on the 
possibility of taking advanced mathematics courses if a student were given the 
opportunity.  
 Grade 7 students’ experiences with problem-centered curriculum and pedagogy 
were studied by Lubienski (2000) in a pilot study. She served as the teacher for 
approximately 30 students, some of whom came in or left over the course of the year. The 




The results showed that females put forth more effort in their homework in that they 
finished 90% of their assignments, indicating that they were more attentive in class and to 
their work.  
Comparing spatial-mechanical skills with mathematics self-confidence as 
mediators of gender differences, Casey, Nuttal, and Pezaris (2001) examined 187 grade 8 
students.  The middle school was in a 92% White, middle-income, suburban district in 
the Northeast. The examination consisted included the Vanderberg Mental Rotation Test, 
the Mechanical Reasoning sub-test of the DAT battery, and descriptive statistics from 
two TIMSS sub-tests among other testing tools. The TIMSS sub-tests had 15 items that 
usually caused problems for boys and 15 items that did the same for girls. In this study, 
by the grade 8 girls’ poor spatial skills led to them achieving lower results in mathematics 
achievement than boys. Spatial skills appeared to be a strong suit for boys. 
Another longitudinal study, this one by Wong, Lam, and Ho (2002), considered 
gender differences in achievement using data from more than 45,000 secondary school 
students in Hong Kong.  The study was based on those who took the Hong Kong 
Certificate of Education Examination (HKCEE) in 1997. Dependent variables were the 
students’ performance on the HKCEE. Independent variables were gender, type of 
schooling, and the curriculum track a student was on. Type of schooling meant an all-
girls school, an all-boys school, or a co-ed school. There were two possible curriculum 
tracks, the science track or the arts and social science track. Girls outperformed the boys 
in throughout the various parts of the test.  
 The results of gifted males and females on the Scholastic Aptitude Test (SAT) 




data covered 143 female and 152 male subjects, each of whom was a junior at a state-
supported residential school emphasizing science and mathematics. Measurements used 
for admission to the school included scores on the California Achievement Test, SAT 
scores, and grade point average. T-tests revealed a significant difference in favor of male 
students in the SAT mathematics scores by gender. 
 Tinklin (2003) evaluated data from the Scottish School Leavers Survey, which 
was conducted in Scotland through the post. The sample included 3,107 former students 
who responded to the mailed questionnaire. This analysis found no difference between 
genders in achievement. As noted above in the discussion of the results from other 
researchers, Tinklin’s analysis revealed that girls took their studies more seriously than 
boys. She further asserted that the peer pressure on girls differs from that on boys, and 
that pressure pushes girls to achieve. In this study females exhibited a significantly 
different rate of high attainment than their male counterparts. 
While results have varied and a number of studies have found no gender 
difference in mathematics attainment, several studies have found a significant difference 
between boys and girls at the secondary level (Köller, Baumert, Clausen, & Hosenfeld, 
1999; Köller, Baumert, & Schnabel, 2001; Tocci & Engelhard, 1991). Although a certain 
body of research indicated that females paid closer attention to their classwork, on 
standardized tests males outperformed them (Casey, Nuttall, & Pezaris, 2001; Reis & 
Park, 2001). 
 
Elementary school students. National test data have been the basis of some 
research on the differences between the genders in mathematics achievement. One-




Alsup (2003) study that used the Analysis-Synthesis portion of the Woodcock-Johnson 
Tests of Cognitive Ability. All of these students had been or were to be evaluated for 
entrance into the gifted and talented program and, whether they qualified or not for that 
program, all students were included in the study. The results showed no significant 
gender differences. 
Hall and Davis (1999) examined the differences in performance by gender among 
a group of elementary and secondary school students. The participants of this study were 
74 students in grades 5 and 8 who took the California Achievement Test (CAT). 
Participants were limited to those who had never been referred for special education 
services. There were 36 girls and 38 boys in the study. The authors found no significant 
differences in gender performance on this standardized test after analyzing the data 
through a multivariate analysis of variance (MANOVA) test. The independent variables 
were gender and race, while the dependent variables were the scores on the mathematics 
portions of the CAT. 
Trends in mathematics achievement from 1973 to 1999 were considered by 
Campbell, Hombo, and Mazzeo (2000).  They made use of data from the National Center 
of Education Statistics and looked at students aged 9, 13, and 17. In 1999 their random 
sample covered over 15,000. Students were excluded if their school determined that they 
could not take the Center’s test without special accommodations. This test sought to 
measure basic knowledge of mathematics facts and the taker’s ability to carry out basic 
mathematical algorithms using paper and pencil. Data from the 1970s showed a 
significant gap in achievement with males coming out on top. However, in the 1999 data 




The 2001 report from the National Center of Education Statistics, which reviewed 
trends in mathematics achievement from 2000 stated, “A comparison of males’ and 
females’ results shows that there were higher percentages of males at or above proficient 
in grades 4, 8 and 12” (p. 10). Compared to 1990, the 2000 data showed higher 
percentages of both males and females at or above the proficient level (National Center of 
Education Statistics, 2001). 
To evaluate student trajectories from elementary through high school, Leahey and 
Guo (2001) mined large data sets from the National Longitudinal Survey of Youth 
(NLSY) and from the National Educational Longitudinal Study (NELS) of 1988. This 
involved 4,126 students from NLSY and 6,253 students from NELS. The study indicated 
that, although girls and boys started essentially equal in elementary school, the boys’ 
mathematics achievement rate accelerated faster than the girls’ so that by junior high 
school a large gap had opened up. 
 There have been studies that have sought to uncover the reasons for the gap in 
mathematics achievement between genders. Making use of data from the Longitudinal 
Study of American Youth, Campbell and Beaudry (1998) analyzed a sample of 330 boys 
and 213 girls, all of whom had scored at the 70
th
 percentile or above on the mathematics 
section of the NAEP test. With Campbell’s differential social paradigm as their tool, the 
authors concluded that differences in socialization caused the mathematics gender gap. 
Carr, Jessup, and Fuller (1999) considered different approaches to mathematics 
strategies in grade 1 students. Two students of each gender randomly chosen by their 
teachers were recruited from 23 different classrooms—a total of 92 participants. Each 




grade. The students were given ten addition problems and ten subtraction problems and 
asked how they had solved the problems. Boys in the first grade, the authors 
demonstrated, used retrieval appropriately more often than girls, but girls used overt 
strategies correctly more often than boys. The authors maintained that the boys appeared 
to be under the influence of adult beliefs and actions, whereas girls were influenced by 
neither.  
A meta-analysis by Ma (1999) included 26 studies on the relationship of anxiety 
about mathematics and achievement in the subject. Among the studies were 18 published 
articles, three unpublished articles, and five dissertations. The median year of publication 
was 1991. The analysis covered a total of 18,279 students in both elementary and 
secondary schools with independent variables as author, ethnicity, gender, grade, sample 
size, type of publication, and year of publication. The dependent variable was effect size. 
Gender showed no significant interaction with anxiety about and achievement in the 
subject. 
Kutnick (1999) went further, positing that a simple finding of gender difference 
was insufficient. His survey included 2,255 students, 1,551 in primary and 704 in 
secondary schools. Year-end scores on teacher-given tests provided the data for 
mathematics achievement. Kutnick’s most interesting result was his demonstration that, 
depending on the type of statistical approach, it could be shown that girls performed 
better than boys. According to him, a simple explanation based on gender could disguise 
more important factors such as type of school attended, occupation of mother and father, 




Mullis et al. (1994) noted that the NAEP demonstrates that boys have done better 
than girls in average mathematics proficiency at earlier ages. However, the results there 
are not without inconsistencies. Tate (1997) has pointed out that the average mathematics 
proficiency for 9-year-old males and females increased significantly between 1973 and 
1992. However, he noted that between 1990 and 1992 improvement did not show up for 
either gender. Average mathematics proficiency for 9-year-old males improved 13 points, 
and for 9-year-old females it improved 8 points from 1973 to 1992 (Tate, 1997). By age 
13 boys’ scores went up by 9 points. For females the rise was 5 points. Interestingly, at 
first the scores for boys showed a decline at age 17; however, they then got back to their 
original level between 1973 to 1992. During this same period, girls’ scores rose 3 points. 
Although these differences were smaller than many of the subgroup differences in the 
NAEP trend data, the 5-point gender difference in 1992 was statistically significant.  
Tate (1997) asserted that, when data were extracted from the National Educational 
Longitudinal Study of 1988 (NELS:1988), the trends differed.  He showed that the data 
from the 1988 base year and that from the 1990 first follow-up surveys of the NELS 
Study produced the result that, overall, 60.7% of the males and 54.5% of the females 
attained a higher proficiency level in grade 10 than in grade 8. An analysis of the courses 
taken yielded no difference between male and female students who enrolled in either 
Algebra only or Trigonometry/Pre-Calculus/Calculus. Using the other two 
classifications—no Algebra and geometry/Algebra II revealed a better result for males. 
Tate (1997) also maintained that the genders showed small differences in 
mathematics achievement according to NELS:88 and follow-up studies. This suggested 




NAEP trends assessments do support this claim with the note that, on the 1992 NAEP 
trend assessment for 17-year-old students, females were outshone to a significant degree 
by their male peers. This is similar to the results on both the Advanced Placement (AP) 
examinations and college entrance examinations, on which males tend to have superior 
results.  However, it must be noted that students who take these examinations are not 
representative of the general U.S. student population. Combining these data with the 
1992 NAEP trend assessment does nonetheless suggest that, when achievement 
differences do show up, they emerge in secondary school.  
Boys slightly outperformed girls between grades 10 and 12 in a study by Rock 
and Pollack (1995). Rock et al. suggested that one possible explanation for this is 
differences in course-taking patterns (Rock et al., 1994). 
The 1995 National Science Foundation report, Indicators of Science and 
Mathematics Education, evaluated mathematics achievement trends from the NAEP, 
college entrance examinations (ACT and SAT), and NELS:88 and came to the conclusion 
that U.S. students have earned higher scores on these measures of mathematics 
achievement over the past 15 years. This same period has seen a diminution of the 
differences among the scores of students from various races and ethnic backgrounds; 
however, Asian and White students still turn in better results than their African American 
and Hispanic counterparts. In addition, the mathematics achievement differences between 
male and female students on the NAEP and NELS:88 tests were small, but on the ACT 
and SAT males continued to score higher. 
According to Snyder & Dillow (2010), trends have been different in more recent 




earlier years of assessments. The 2008 results showed average scores for 9-year-olds 
were 4 points higher than they had been in 2004 and 24 points higher than in 1973. 
Thirteen-year-olds scored 3 points higher on average in 2008 than they had 2004 (based 
on unrounded scores). The 2008 average was 15 points higher than that of 1973. Average 
scores for 17-year-olds in 2008, however, showed no significant difference from the 
scores from either 2004 or 1973.(Snyder & Dillow, 2010) 
Average mathematics scores of 9-year-old girls and boys showed no difference of 
significance in 2008; however, males did show higher scores than female students at ages 
13 and 17. The 4-point gap between males and females at age 13 from 2008 was not 
significantly different from the 2004 gap; however, it was larger than the gap in 1973. 
The 5-point gender score gap at age 17 recorded in 2008 showed no difference of 
significance from the gaps in previous years (Snyder & Dillow, 2010). 
Gains in average scores that showed up on the main NAEP assessment in earlier 
years continued from 2007 to 2009 at grade 8 but not at grade 4. At grade 8, the average 
NAEP mathematics score (reported on a scale of 0 to 500) increased 2 points from 2007 
to 2009 and was higher in 2009 than in any previous assessment year (Snyder & Dillow, 
2010). The average score in 2009 for grade 4 showed no change from the 2007 score, but 
it was still higher than the scores in the six assessment years from 1990 to 2005. From 
2007 to 2009, no significant score changes occurred at grade 4 for males or females or, 
indeed, for any of the racial/ethnic groups. At grade 8, average scores increased from 
2007 to 2009 for both male and female students (Snyder & Dillow, 2010). 
The Institute of Education Science National (IES) Center for Educational 




Development Center has shown how students and their characteristics are associated with 
performance on the Maine High School Assessment (MHSA). In all four MHSA areas—
reading, writing, mathematics and science—gender showed significant predictive 
reliability (Hoyle, M, & Quincy, 2011).  According to the report, male students 
predictably had MHSA scores in mathematics that were higher to a significant degree 
than those of female students. 
In summary, almost all of the literature found no significant differences in the 
mathematics achievement of male and female elementary students (Hall & Davis, 1999; 
Hombo & Mazzeo, 2000; Kutnick, 1999; Ma, 1999; Ma & Kishor, 1997; Sprigler & 
Alsup, 2003; Tate, 1997). The earlier the data used in the studies, the wider the gap in 
achievement between males and females. However, the latest data showed no significant 
gap. Leahey and Guo (2001), and Mullis et al. (1994) reported achievement gap among 
boys and girls in junior high schools. Rock and Pollack suggested a similar pattern that 
boys perform girls between grades 10 and 12. 
 
2.3.2) Literature on Mathematics Achievement of students with different 
ethnicities. 
Turning from gender to racial-ethnic differences in mathematics achievement brings up 
data which are clearer, according to Lockheed, Thorpe, Brooks-Gunn, Casserly, and 
McAloon (1985). Lockheed et al. examined both gender and racial-ethnic differences in 
mathematics performance in middle school. They found little prior research that had 
directly addressed either gender differences within ethnicity or gender-ethnicity 




mathematics achievement of girls of color in Grades 4–8.  Most of the empirical studies 
of achievement that they found looked primarily at affective factors, such as course 
taking and bilingual education, rather than those of policy. Data on the mathematics 
achievement gap between White and minority students have shown some closing of the 
difference, but results have been varied and thus somewhat inconclusive (Secada, 1992). 
Secada (1992) reported that only African American students seemed to be reducing the 
discrepancy and that only on items that require mastery of low-level and basic skills. 
Since basic computational skills are not deemed sufficient for “true knowledge and 
mastery of mathematics,” Secada remarked that this achievement was at best an 
incomplete success (Secada, 1992, p. 630). 
Racial-ethnic trends improved from 1973 to 1992, according to the data from the 
NAEP. Tate (1997) indicated that the improvement in results differed widely for different 
races and ethnicities. At ages 9, 13, and 17 between the test years 1973 and 1992, White 
students increased their average mathematics proficiency by 10, 5, and 2 scale points 
respectively.  African American students showed respective gains of 18, 22, and 16; 
points, while Hispanic students improved by 10, 20, and 15 respectively (Mullis et al., 
1994). In the 1992 NAEP 9-, 13-, and 17-year-old Whites, demonstrated average 
mathematics proficiency scores of 235, 279, and 312. African Americans attained 
respective scores of 208, 250, and 286, while for Hispanics those scores were 212, 259, 
and 292 respectively. 
The NAEP trend assessment thus showed all three racial-ethnic groups having 
growth in mathematics proficiency, but there were still substantial differences between 




students at each age. By age 17, unfortunately, no racial-ethnic group performed at the 
highest level. These results gave rise for concern particularly because performance levels 
were more closely aligned with a basic-skills rather than an advanced-mastery 
curriculum. Several calls have gone out for more instructionally-relevant assessment 
instruments which could provide a window into and an understanding of the ability to 
solve mathematical problems (NCTM, 1989; 1991; 1995; NRC, 1993). 
Tate (1997) noted that Whites outperformed African American and Hispanic 
students at each grade level on an improved extended-response assessment by NAEP.  
Unfortunately again, no group showed very good results on measures that would indicate 
success in any standards-based reform. This second NAEP data set provided information 
about student performance on items that were more in line with the problem-solving and 
application skills which the reform documents deemed so important. The items were 
radically different from the basic-skills items found on the NAEP trend assessments. 
Students in grades 4, 8, and 12 dealt with a new format in the 1992 NAEP 
assessment test.  This involved extended-response questions, which gave about 5 minutes 
for students to show their ability to solve problems using examples, drawing diagrams, or 
writing out explanations (Dossey, 1999). The more familiar response and multiple-choice 
questions had classifications by six content domains:  (1) numbers and operations, (2) 
measurement, (3) geometry, (4) data analysis, (5) statistics and probability, and (6) 
algebra and functions). Since they generally involved more than one of these, the 
extended-response items were not classified. The average percent of grade 4 students 
whose scores on the extended response questions were satisfactory or better, Dossey 




Grade 8 students did less well.  Their respective average percentages were 10%, 2%, and 
3%. Grade 12, average percentages were no better at 10%, 4%, and 4% respectively. 
White students demonstrated advanced mathematics proficiency at a considerably 
higher rate than African Americans or Hispanics, reported Green (1995). Green also 
reported findings from the 1992 NELS:88 second follow-up survey of high school 
seniors, which included an examination of mathematics achievement. The 1992 NELS:88 
second follow-up test items and the proficiency levels at which it was scored (Basic, 
Below Basic, Intermediate, and Advanced) measured more traditional, basic skills.  Here, 
50% of African American and 42% of Hispanic students scored as low-proficiency or 
below. Only 14% of the Asians and 21% the Whites had comparable scores, i.e., low 
proficiency or below. 
With the exception of the Asians, all racial and ethnic groups made statistically 
significant gains in mathematics achievement in the decade between 1980 and 1990, 
Rasinski, Ingels, Rock, & Pollack (1993) reported. As Hispanic and African American 
students improved more than Asian and White students, the gap in achievement between 
Hispanic and White and African American and White students narrowed during the 
1980s. 
Tate (1997) came to the conclusion that the NAEP trends indicated that all racial-
ethnic groups showed improvement at each age level between 1973 and 1992. This 
conclusion was in line with that of Rasinski et al. regarding the state of the mathematics 
achievement gap between 1980 and 1990.  Findings were similar in the 1980 HS&B 
(High School & Beyond) and the 1990 NELS:88 study of sophomores (Rasinski et al., 




statistically significant improvements in their mathematics proficiency, echoing the other 
studies in absolute improvement and in relative improvement for African American and 
Hispanic students.  This further confirmed the gradual reduction of the achievement gap 
(Tate, 1997). The extended-response examination used in 1992 by the NAEP indicated 
that, despite those improvements, all racial and ethnic groups performed poorly on 
standards-based items. However, as noted above, scores were notably better among 
White students.  
More recently, Snyder (2009) reported in the Digest of Education Statistics that all 
three groups produced higher average mathematics scores in 2008 at 9, 13, and 17 years  
of age than they did in 1973. A look at the results in a more recent time frame shows that 
between 2004 and 2008 the scores of White students at age 9 rose. However, in the same 
period scores for 9-, 13-, and 17-year-old Black and Hispanic students and for 13- and 
17-year-old White students showed no improvement. Depending on age, gaps of 16 to 23 
points in the achievement levels between White and Hispanic students remained in 2008.  
Between White and Black students the gaps varied from between 26 and 28 points. While 
there was no significant change in the gaps for all three age groups between 2004 and 
2008, the White- Black gap and the White-Hispanic gap were both smaller in 2008 than 
they were in 1973. 
Figures for grade 4 among all of the racial/ethnic groups exhibited no changes in 
scores of significance on the main NAEP mathematics assessment results between 2007 
and 2009 (Snyder, 2009).  However, at the grade 8 level, the trend toward improvement 
in average scores that had begun earlier continued from 2007 to 2009. Grade 8 averages 




the grade 4 average score in 2009 was still higher than the scores from the six years in 
which assessments were made from 1990 to 2005.  White, Black, Hispanic, and 
Asian/Pacific Islander grade 8 student groups all showed rises in average scores from 
2007 to 2009. There was no measurable difference in average scores for American 
Indian/Alaska Native grade 8 students over those assessment years (Snyder, 2009). 
 
Secondary school students. Making use of the data from the 1992 NAEP 
assessment, Byrnes (2003) studied ethnic differences in grade 12 mathematics 
achievement in 9,499 students. Regression analyses revealed a potent predictive 
component for ethnicity in mathematics achievement. Byrnes used data from only White, 
Black, and Hispanic students, and one analysis assigned to ethnicity 11.9% of the 
achievement variance. Another analysis from the same study found that while 94% of 
White students scored above the 80
th
 percentile, only 3% of Black and 3% of Hispanic 
students did. He attributed to the differences in background factors among the groups a 
substantial role in these disparate outcomes.  
In Baker, Keller-Wolff, and Wolf-Wendel’s (2000) study of the results of the 
1988 National Educational Longitudinal Study (NELS), Asian students did better than 
White students in mathematics, but Whites did better than any of the other groups, 
Hispanic, Black, and Native American. The study comprised data from 14,596 grade 8 
students.  
Bankston and Caldas (1988) looked at whether factors such as family structure, 
the make-up of peer groups, and racial inequalities affected achievement scores in the 




were amassed. The dependent variable was achievement on the GEE. Independent 
variables included family structured with a female head-of-household, race, parents’ 
education level, peer group characteristics, and family status in regards to poverty. 
Perhaps not surprisingly, the authors found poorer performance among Black students 
compared to White ones. Regression analyses indicated a strong negative correlation 
between achievement and Black students. 
Coming to much the same conclusion, Mooney and Thornton’s 1999 study found 
Whites more successful than African Americans in mathematics. Their study cohort 
included 624 grade 7 students from five urban schools. From this cohort the authors 
created a focus group of 12 students with varied ethnic and economic situations in order 
to study a part of the cohort in more detail. Thus, data came from both surveys and 
interviews. A two-way analysis of covariance (ANCOVA) was use to analyze the 
attribution survey. Ethnicity and SES were the independent variables. 
Another unsurprising result came from Lubienski (2002). In this study Black 
students of low- and high-SES were falling behind in mathematics courses. With data 
from the 1990, 1996, and 2000 National Assessment of Educational Progress, she 
assessed mathematics achievement among students in grades 4, 8, and 12. Her results 
bore out that there were substantial achievement gaps between Blacks and Whites. In her 
report she noted that in the study were grade 12 Black students who scored below the 
competency level of grade 8 White students. 
In summary, race plays a major role in secondary level mathematics achievement 
(Bankston & Caldas, 1998; Lubienski, 2002; Mooney and Thornton, 1999). Except for 




mathematics competency testing instruments than do other race groups (Baker et al., 
2000; Byrnes, 2003) 
 
Elementary school students. At the elementary level Sheehan and Markus (1977) 
also found significantly different mathematics scores between White and Black students. 
Studying 4,139 grade 1 students from a single southwestern school district, their cohort 
had a racial composition split approximately evenly between Black and White. They 
employed the Iowa Tests of Basic Skills (ITBS). 
Ma and Kishor (1997) conducted a meta-analysis of 113 existing studies. They 
examined the relationship between attitudes toward mathematics and mathematics 
achievement. A total of 82,941 students were included in these studies. The independent 
variables included author identification, date of publication, sample size, sample 
selection, gender, grade and ethnicity. The dependent variable was effect size. The effect 
size was estimated with the Pearson product-moment ‘r’. The relationship between 
attitude toward mathematics and mathematics achievement was not significant among 
White students, but was significant among Black students, Asians, and the mixed ethnic 
group students. 
As already noted above, Ma’s (1999) meta-analysis of 26 existing studies on the 
relationship of anxiety toward mathematics and mathematics achievement involved 
ethnicity as one of its endpoints and included both elementary and secondary school 
students. Among the independent variables were gender, grade, ethnicity, and sample 
size. The dependent variable was effect size. No significant interaction was found in the 




In 2001 the National Center of Education Statistics reported on the trends of 
mathematics achievement from 2000: “Comparing the subgroups’ 2000 performance 
shows that, in general, more White and Asian/Pacific Islander students performed at or 
above the basic level than the other subgroups of students” (p. 9). White students were 
the only group that had higher percentages at or above proficient levels when the authors 
compared 1990 and 2000 scores (National Center of Education Statistics, 2001). 
Differences in performance by race among a group of elementary and secondary 
school students were the object of a 1999 Hall and Davis investigation. This project 
involved 74 students from grades 5 and 8 who took the California Achievement Test 
(CAT). No students who had ever been referred for special education services were 
allowed to participate. The cohort included 35 White students and 39 African American 
students. Analyzing data through a MANOVA, the authors detected a significant 
correlation of race and mathematics achievement. Independent variables included gender 
and race; students’ scores on the mathematics portions of the CAT served as dependent 
variables.  
It is no surprise that virtually every study showed the significant influence that 
race had on elementary school students’ mathematics achievement scores (Hall & Davis, 
1999; Sheehan & Markus, 1977). Only one meta-analysis failed to find any correlation 





2.3.3) Literature on Mathematics Achievement of students from low-income 
families. 
 Many researchers have considered the effect of SES on mathematics achievement, 
and many (e.g., Reynolds & Conway, 2003) have come to a similar conclusion: SES 
affects achievement in mathematics and also in other disciplines. SES also shapes the 
classes that students take. 
According to Knapp & Woolverton (1995), there are various ways that social 
science defines social class. All of these approaches to the topic have built on the 
economic foundation of class.  However, for each, different interpretations come into 
play and link to the term other cultural, political, and social meanings in one way or 
another. The literature on mathematics achievement has usually used a hierarchy of social 
class as an organizing principle: thus, working class, lower-middle class, middle class, 
upper middle class, and upper class (Tate, 1997). This arrangement has often objectified 
high, middle, and low positions, making use of some metric such as socioeconomic status 
(Grant and Sleeter, 1986; Knapp and Woolverton, 1995; Secada, 1992). 
From the 1978, 1982, 1986, 1990, and 1992 NAEP trend assessments, Mullis et 
al. (1994) derived the trends in average proficiency by the level of education that students 
reported for either parent, using the highest one as the determining factor.  Their levels 
were (1) less than a high school education, (2) graduation from high school, (3) some 
education beyond high school, and (4) graduation from college (Tate, 1997, p. 664, Table 
2). Those students whose parents had some education after high school had average 
proficiency scores at ages 9, 13, and 17 years that were between 1 and 12 scale points (on 




when tests were taken. In the same way the difference between children whose parents’ 
highest level of education was high school graduation was between 7 to 15 points when 
compared with those whose parents had some education beyond high school. In a parallel 
fashion the students whose parents with less than a high school education compared with 
those whose parents were high school graduates showed an average spread in score of 
between 5 and 19 points. As is evident from the above, the relationship between parents’ 
highest level of education and students’ average mathematics scores was most clear in the 
comparison of those with college graduate parents or parents who had completed some 
education after high school with students whose parents had not graduated high school. In 
the period from 1978 to 1992, the difference in average mathematics proficiency score at 
all grade levels favored the first two categories over the third by from between 19 to 39 
scale points (Tate, 1997). 
The type of community in which students live proved to be another SES indicator 
(Tate, 1997). Based on NAEP trend assessments for 9, 13, and 17 year-old students in 
1978, 1982, 1986, 1990, and 1992, very rural communities housed students with average 
proficiency above that of urban-dwelling students from disadvantaged communities. 
Students who lived in advantaged urban communities had the highest average proficiency 
scores (Mullis et al., 1994). The definition of an advantaged urban community is one in a 
city with more than 200,000 with a high proportion of those employed as professionals or 
managers (Smith et al., 1995). Disadvantaged urban communities are in cities of more 
than 200,000 inhabitants with a high proportion of residents on welfare or not regularly 




Rasinski et al. (1993) reported that in the National Education Longitudinal Study, 
a comparison of sophomore cohorts from the 1980 HS&B and the 1990 NELS:88 follow-
up, there was a consistent pattern of growth in mathematics achievement and difference 
related directly to student SES. The authors divided the SES into four quartiles: high, 
high middle, low middle half, and low quartile. The authors were unable to interpret the 
results because scores for the SES low quartile were missing.  
On the other hand, among students who took the same course, Hoffer et al. (1995) 
found no significant difference in achievement. They asserted that in grades 9-12 the 
differences that had been seen and attributed to SES were, in fact, attributable to the 
discrepancy in the different number of high school mathematics courses that higher and 
lower SES students took. However, Green (1995) found a relationship between 
proficiency in mathematics at various levels and SES and parents’ education as well as 
with a number of other demographic characteristics.  
Green (1995) made a comparison across racial and ethnical group lines of 
achievement and controlled for SES.  Their results showed that, no matter what SES 
group they considered, within each of three groups—determined by parents’ education 
level—Whites’ and African American’s performance showed differences of significance. 
Furthermore, they found differences between Hispanic and White seniors in the high SES 
group that reached the level of significance. On the other hand, between Asian and White 
seniors no significant disparities in performance were found (Tate, 1997). Hispanics and 
African Americans suffer from poverty disproportionately in comparison with Whites, 
and, according to Hoffer et al. (1995) and Green (1995), a noticeable and significant 




dependable marker for lower achievement, it may not be immediately clear which of 
these factors is more responsible for the difference or whether one is causal of the other.  
These same authors have identified a need to raise the mathematics proficiency 
among students from low SES.  They made the point that this is even more critical for 
minority students from low-SES backgrounds. Their findings have, furthermore, pointed 
out the need to target such interventions to urban and rural communities, which are the 
areas of greatest poverty. Suggesting a potential way to accomplish this, Hoffer et al. 
(1995) proffered the concept of course-taking. Their study indicated that the prevalence 
of tracking students at the secondary level has been responsible for the performance 
differences that have occurred among lower SES and certain racial and ethnic groups. 
 
Secondary school students. Caldas and Bankston (1997) investigated the general 
relationship between SES and academic success. This study indicated that students from 
a lower SES experienced a negative effect on their level of proficiency. The data for this 
study came from scores on the Louisiana Graduation Exit Examination (GEE) for 42,041 
tenth graders. Ninety-six percent of the students in this investigation were either African-
American or White, so the researchers excluded other races. Here, the dependent variable 
was measured by student achievement on the GEE, while independent variables were 
family poverty status and family social status.  
 Looking at the scores from the same GEE test, Bankston and Caldas (1998) 
sought to determine what effect family structure, school peers, and racial inequalities had 
on achievement among 18,310 tenth graders. Like the earlier study above by the same 




independent variables included families with female heads of household, race, parents’ 
educational level, family poverty status, and characteristics of peers. Measured by 
regression analysis, poverty status had a significantly negative relationship with scores on 
standardized tests. 
 Another study on the relationship of SES to achievement came from Crane 
(1996). Here, the Peabody Individual Achievement Tests (PIAT) provided the scores that 
functioned as the dependent variable. Independent variables included family income, 
father’s education, mother’s education, father’s occupational status, family structure, 
household size, and maternal test scores. The National Longitudinal Survey of Youth 
provided data on 12,686 students. Crane’s study also revealed had an effect of SES on 
mathematics performance. 
 Using TIMSS data, Yang (2003) examined an impressive collection of results 
from 123,031 thirteen-year-old students from 17 countries and 3,148 schools. The results 
revealed a significant interaction on both the individual and the school levels between 
SES and achievement. In this study Yang determined SES from answers to the TIMSS 
questionnaire section as well as from an inventory of different types of household goods.  
 In an investigation into academic aspirations in mathematics, Signer, Beasley, and 
Bauer (1997) reported significant results for gender by mathematics achievement, but 
they also found a three-way interaction of ethnicity, mathematics achievement, and SES. 
One hundred high school students were interviewed in this research, and the authors 
constructed dependent variables from the responses they received. The independent 




Joshi (1995) determined that SES has a greater effect on students’ mathematics 
achievement than any other variable. His data came from the National Center of 
Educational Statistics and involved tests take by students in grades 4, 8, and 12 from a 
variety of United States locales. 
 As noted above on page 41 in the context of ethnicity, the 1999 Mooney and 
Thornton study included a component dealing with SES. Students from low SES 
performed less well in mathematics than high SES students. 
 A study of 2,252 students who had completed their sophomore year led 
Opdenakker, Van Damme, Fraine, Van Landeghem, and Oghena (2002) to the conclusion 
that SES predicts mathematics achievement well. The cohort came from 150 different 
mathematics classes from 57 secondary schools. The authors evaluated achievement 
using the means of tests developed by Van Damme et al. Achievement functioned as the 
dependent variable, and prior success in the subject was the explanatory variable. Among 
the dependent variables were SES, initial cognitive ability, resistance to stress, 
achievement, motivation, language spoken at home, and gender.  
 Beyond their finding of SES as a good predictor of achievement, Opdenakker et 
al. (2002) also investigated the effect that different levels of SES had on student success. 
At each level high-ability students showed more sensitivity to school composition than 
did low-ability students. The authors found much greater sensitivity to that factor among 
high-ability students from low-SES families. They suggested that the lower family 
resources in poorer families might be a cause for this. 
 Nichols (2003) examined data from 2,000 students who took Indiana’s 




year 2002. Low SES was the condition for over 50 percent of those who failed the test in 
each of the years he studied. 
 The Baker, Keller-Wolff, and Wolf-Wendel (2000) investigation referenced on 
page 40 also found a positive correlation between SES and achievement. 
 As was the case in studies of gender and mathematics achievement, some studies 
sought reasons for the differences in achievement between high- and low-SES students. 
The Lubienski (2000) pilot study referenced on page 25 found that high-SES students 
were were confident in their ability to solve problems. Low-SES students, the author 
found, looked for more help from either the teacher or classmates and sometimes 
approached problems in a way that caused them to miss the point of an exercise.  
 To conclude, each of the referenced studies identified a difference in achievement 
between low-SES students and high-SES students that reached significance. Lubienski’s 
study from 2000 identified low-SES students’ need for more outside help from the 
teacher or from peers. 
 
Elementary school students. Jumerson, Egeland, and Teo (1999) conducted an 
unusually long 20-year longitudinal study of children at risk for developmental problems 
covering 93 boys and 81 girls, a total of 174. They collected data from the children’s 
schools after grades 1, 2, 2, and 6 and then again at age 16. The participants took the 
Peabody Individual Achievement Test and Woodcock-Johnson Test of Achievement—
Revised to measure their progress over time. The SES of the children in grades 1, 2, and 3 
affected achievement in grade 6. A downward trend in mathematics was associated with 




analysis. Beyond this, SES at grades 1-6 was a significant predictor of achievement at 16 
years old. 
 To investigate whether factors such as the specific school, teacher, or family 
make-up would correlate with changes in reading and mathematics achievement, Okpala, 
Smith, Jones, and Ellis (2000) studied the scores of 4,256 grade 4 students in North 
Carolina during the 1995-1996 school year. Using a Pearson’s Correlation Coefficient 
analysis, the authors determined that the percentage of students who qualified for a free 
or reduced-price lunch program correlated negatively with mathematics achievement. 
 The National Longitudinal Study of Youth (NLSY) provided Eamon (2002) with 
her data on 1,324 adolescents aged 12 to 14. Race, age, and gender served as independent 
variables, while dependent variables were mathematics and reading scores on the 
Peabody Individual Achievement Test (PIAT). SES and mathematics had a significant 
correlation, and the study also reported significant effects of SES on mathematics and 
reading achievement.  
Family capital had a strong effect on mathematics and reading scores in a study 
by Parcel and Dufur (2001). A total of 2,034 mathematics students and 2,203 reading 
students provided the data on children in grades 1-8 in both 1992 and 1994. Data was 
obtained using the National Longitudinal Study of Youth as well.  
 School size influenced the degree of effect SES had on mathematics achievement, 
Ma’s 2000 study reported. Large schools had high SES achievement gaps among their 
students, but at smaller schools the SES gaps were less pronounced. This study examined 
data from 6,883 students in the New Brunswick School Climate Study. Ma’s variables 




variables (SES, native status, number of parents, and number of siblings). School size and 
mean school SES  were variables as well. 
 Parental influence (involvement in their children’s education and their SES) and 
the amount spent on school supplies were the focus of a study by Okpala, Okpala, and 
Smith (2001) which involved 4,256 grade 4 children who lived in a low-income North 
Carolina county. Mathematics achievement was the outcome variable, while as a proxy 
variable the investigators measured expenditure per student. This study showed a 
negative correlation between low SES and a student’s achievement in mathematics. 
 Just as it did in secondary schools, the SES of elementary school students had a 
significant influence on achievement (Eamon, 2002; Okpala, Smith, Jones, & Ellis, 
2000). Interestingly, Ma (2000) found that SES had a less pronounced influence on 
mathematics achievement in smaller schools than it did in larger schools. 
 
2.4) Literature on Grades versus Achievement Tests 
 In the conversation over accountability for student performance, the competition 
between standardized tests and grades from teachers has long been a matter of contention. 
In 2000 Kohn took a strong position against achievement tests regardless of their type. 
Such tests, he maintained, have value when comparing one institution to another, whether 
it be at the school or at the district level, for example, but help students not one whit. 
Kohn argued that depending on teacher assessments would be sufficient. He pointed out 
that some students simply do not take tests seriously and this may skew results at the 
individual level or, if it happens frequently enough, on a broader scale. He offered as an 




determine his or her suitability.  People would look at the body of work the technician 
had done before. Kohn argued that it is precisely this that schools (and their evaluators) 
need to do—look at an entire year’s work. 
 The report card Kohn (2000) gave to standardized tests is hardly one that reflects 
stellar achievement. He took an immovable stance against having policy decisions made 
simply because students can choose a right answer provided by someone else. He 
enumerated four bêtes noirs: timed standardized test, those given every year, those for 
students below the fourth grade, and those that are norm-referenced. Norm-referenced 
tests, he asserted, do not have at their core the intention to measure how much students 
have learned or the quality of the instruction they have had.  Nonetheless, they have been 
used in an attempt to measure precisely those things. In addition, he pointed to the well-
known bias against certain groups that such examinations have.  He made a particular 
point to connect the bias to students from a low-SES background, but, of course, the bias 
can apply equally well to race and ethnicity. 
 Walberg (2002) took a position directly contrary to Kohn’s. He championed 
standardized test results as the best measures for assigning accountability. He found the 
examinations admirably objective and fair with excellent score expression. On the 
question of objectivity he highlighted the relative low cost of the multiple choice format 
and claimed that they involve little subjectivity. On fairness, he extolled multiple-choice 
tests as the fairest of all, because they eliminate any bias in either direction that teachers 
may have toward a student or group of students. On score expression, he wrote, “[an] 





 Siskin (2003) took the issue of the high stakes testing movement versus the 
movement toward standards directly to teachers. Teachers, she discovered, frequently 
deplored the former and applauded the latter. She found that in many instances teachers 
took the easy way out when confronted with high stakes examinations and followed the 
“low road of teaching to the test” (p. 188). In some schools both students and teachers 
feared for the continued existence of their schools.  This was especially so at schools with 
a high proportion of immigrants among their students body. 
 Danielson (2002) raised the question of just what progress toward or achievement 
of goals meant. She asserted that “multiple-choice, machine-scorable tests can provide 
schools with information about students’ acquisition of basic knowledge and cognitive 
skills” (p. 7). She also maintained that disaggregation of results from standardized 
examinations could indicate whether or not all students are achieving at least at a basic 
level, which could be a measure of a school’s success. Nonetheless, she added: 
Yet despite their strengths, they can measure only a relatively small percentage of 
desired learning, and they are notoriously ill-suited to measuring higher-order 
skills, such as….recognizing patterns, evaluating information….and solving 
complex problems. If a school allows its success to be defined by state-mandated 
standardized assessments, and directs the instructional program solely toward 
improving scores on those assessments, it will necessarily limit the range of 
student experience in school (p. 7). 
She took a kind of middle position and suggested using standardized instruments as only 




Carr and Harris (2001) also promoted the idea that evaluators should use multiple ways to 
determine achievement by students and by schools. 
 Danielson (2002) laid out a fairly standard panoply of suggested ways to assess a 
student’s progress: quizzes, projects, tests, and oral presentations. She repeated her 
argument against the deployment of and dependence “on a single high-stake test” (p. 57). 
She also took a strong position against teaching to the test and found it unjustifiable. 
 Marzano (2003) noted that educators and laymen alike tend to discount anything 
but standardized or state tests as accurate measurements of achievement. He took up 
Danielson’s mantle, however, when he argued, that, while standardized examinations 
have a role to play, but they are not the be-all and end-all or even the best way to assess a 
school’s or a particular program’s validity. He pegged his assertion on the fact that these 
tests come into play in most cases only once a year—at the very least a limitation on their 
ability to measure a year’s worth of work. Another limitation he pinned on the board of 
his argument for caution in the application of standardized tests is their lack of specificity 
to the content being taught. He concluded with the recommendation that teachers be 
allowed to assess their students through tests of their own design, which they can tailor to 
the subject matter they have taught. 
 Popham (2001) came to the defense of standardized testing, proposing that it has 
its place if used correctly and judiciously. Framing tests can help teachers deliver 
appropriate instruction and provide parents with important information. However, he 
opined, a teacher “who is constantly pummeled with score-boosting messages soon learns 




 In his call for caution in the use of standardized examinations, Popham (2001) 
listed three reasons to be wary of the format: (1) First, he maintained that too frequently a 
mismatch between what gets taught and what gets tested exists. Half or sometimes even 
more of the content of too many standardized tests was not even in the curriculum of the 
particular district or state where they were in use, he found.  Furthermore, he asserted, 
such mismatches often go unrecognized. (2) His second reason for doubting the use of 
such examinations came from his finding of a tendency for institutions to abandon items 
that cover important content. Test designers typically discard a question that over 60% of 
the norm group answer correctly. They aim, he averred, to maintain an average of 50% 
and thus attempt to strike a balance between questions that 40% or 60% of the norm 
respond to correctly. (3) Third, Popham argued that standardized tests let influences other 
than instruction come into a student’s performance including SES, race, and parental 
background. In this he echoed one of Kohn’s positions. 
 Also on the attack against standardized examinations, Egan (2003) wrote that 
many educators and others believe that “current testing systems undermine the main 
purposes of education” (p. 28). She set forth two simple goals for education:  (1) teach 
children what they need to function in their society and (2) teach students what they need 
to succeed academically. Like other scholars mentioned above, she came to the 
conclusion that the testing does not help education meet either of the goals.  
 Joining in Danielson (2002) in favoring a middle way, Abrams and Madaus 
(2003) called for retreating from a blind reliance on test scores: “[A]ny single test can 
only sample knowledge and cannot give a full picture of what students know and can do” 




the field is studying a situation by employing at least two methods. The use of only one 
may produce misleading results, they reminded their readers. Abrams and Madaus 
concluded their position on the matter by affirming that classroom teachers should allow 
students varied ways and chances to demonstrate their knowledge and skills. 
 Rettig, McCullough, Santos, and Watson (2003) called student achievement data 
the sine qua non of school improvement. “Unfortunately, the results of annual state-
mandated tests often contain too little detail and are administered too infrequently to be 
useful in efforts to raise achievement” (p. 73). Having noted that making use of a variety 
of techniques and tools allows good teachers to assess student progress continually, they 
averred that a steady flow of information gives teachers an ability to respond immediately 
to students’ needs. Formative assessments, tests teachers use to assess how well their 
students are doing, provide information on student mastery of specific skills (Sharkey & 
Murnane, 2003; Williams, 2003). 
 Relying on classroom teachers to provide the essential assessments of student 
performance got a boost from Marzano and Kendall (1996). Stating the obvious that 
sometimes needs to be restated, the authors called on teachers to play this role simply 
because they know the students better than anyone else. “Making decisions about 
students on a single score or a small set of scores is a precarious endeavor” (p. 105). 
Evaluations by classroom teachers provide the only way to elevate both student 
achievement and content standards. Preceding Danielson (2002) by a number of years, 
their prescription was very similar:  A variety of tools is the answer, final examinations, 




Johnson (2003) also echoed these sentiments. She wrote somewhat more poetically that 
the human touch is always essential in measuring achievement. 
 The consensus of the above mentioned researchers in the conversation over 
accountability comes down firmly on the judicious use of standardized tests, if they are to 
be used at all, and a reliance on classroom teach assessments (Danielson, 2002; Köhn, 
2000; Marzano, 2003; Popham, 2001). To get a full comprehension of how students have 
progressed, classroom performance must be part of the mix (Abrams & Madaus, 2003; 
Marzano & Kendall, 1996). 
 
2.5) Literature on Public Schools in the USA and specifically in NYC 
(including their portraits) and their Achievements in Mathematics 
It has already been noted in passing that school characteristics affect the students 
who go there (Lee et al., 1998).  This aperçu is not a revolutionary idea. Sable, Plotts, 
Mitchell, and Chen (2010) took it upon themselves to describe the characteristics of the 
100 largest public elementary and secondary school districts in the United States and its 
jurisdictions by size of their student population. The information they gathered came 
from state education agency officials who supplied it to the National Center for 
Education Statistics (NCES) for inclusion in the Common Core of Data (CCD). Data for 
this report covered the 2008–09 school year and included student enrollment and staff in 
public schools and school districts in the 50 states and the District of Columbia, Puerto 
Rico, the Bureau of Indian Education, the Department of Defense dependents schools 




Commonwealth of the Northern Mariana Islands, and the U.S. Virgin Islands)—
hereinafter referred to simply as the United States.  
The 100 largest public school districts were less than 1% of all the individual 
school districts in the United States and its jurisdictions, but they were responsible for 
educating 22% of all public school students (Chen-Su, 2010, p. 1). These big public 
school districts contained 22% of the country’s public school full-time-equivalent (FTE) 
teaching positions, accounted for 17% of all public schools, and graduated 20% of those 
who finished their schooling in the 2007–08 school year (p. 1). Their per-school 
enrollments exceeded the average for all school districts (673 vs. 514) as did their median 
pupil/teacher ratio (15.3 vs. 15.0) (p. 1). At 63%, Hispanic and Black students made up 
the majority of their students (p. 1). This figure broke down into 26% who were Black in 
these districts (compared to 17% of the population in all school districts) and 37% who 
were Hispanic (compared to 22% of students in all school districts). 
Chen-Su (2010) also reported expenditures per pupil in 2008 in these districts 
ranged from $6,363 in the Granite District, Utah, and $6,734 in the Puerto Rico 
Department of Education to a hefty $23,298 in Boston, Massachusetts, and $22,071 in 
New York, New York (page A-30, table A-14).  Three states—California, Florida, and 
Texas—accounted for 45 out of the 100 (p. D-14, table D-3). 
 
2.5.1) Overview of the 100 largest school districts. 
Sable and Mitchel (2010) reported that in the 2008–2009 school year there were 
17,953 operational public school districts, 100,713 operational public schools, and 49.9 




million full-time equivalent (FTE) teaching positions in the 2008–09 school year and 3.1 
million high school students who completed their education in the 2007–08 school year.   
Sable and Mitchel (2010) reported that the 100 largest school districts ranged in 
size from 47,448 to 981,690 students in 2008–09. Twenty-seven of these districts served 
more than 100,000 students. The New York City Public Schools, New York, was the 
largest system with 981,690 students enrolled in 1,496 schools. Next in size was Los 
Angeles Unified, California, with 687,534 students in 860 schools. The enrollment of 
these each of these two districts was greater than the enrollment of each of the 26 
smallest states, the District of Columbia, Puerto Rico, the Commonwealth of the 
Northern Mariana Islands, the U.S. Virgin Islands, the Bureau of Indian Education, and 
the Department of Defense dependents schools (overseas and domestic). 
 
2.5.2) School characteristics. 
Sable and Mitchel (2010) reported that the average regular school size in the 
research group based on student membership ranged from a low of 335 students (in the 
Puerto Rico Department of Education) to a high of 1,415 (in Gwinnett County, Georgia) 
in the 100 largest districts in the 2008–09 school year. The largest regular school in the 
100 largest districts was the 7,693-student Vick Early Childhood and Family Center in 
the City of Chicago School District 299, Illinois. Of the 15,396 regular schools that were 
part of the 100 largest public school districts, 10,030 were primary schools, 2,544 were 
middle schools, 2,161 were high schools, and 661 were schools with other instructional 
levels. The New York City Public Schools, New York—which had the most schools in 




the Puerto Rico Department of Education has the largest number of primary schools 
(869). 
Sable and Mitchel (2010) stated the percentage of Title I eligible schools in these 
large districts ranged from 5% (in Jordan District, Utah, and Loudon County Public 
Schools, Virginia) to 100% (the Philadelphia City School District, Pennsylvania; 
Cleveland Municipal, Ohio; and Clayton County, Georgia). Title I, Part A (Title I) of the 
Elementary and Secondary Education Act (ESEA) provides financial assistance to local 
educational agencies (LEAs) and schools with high numbers or high percentages of 
children from low-income families to help ensure that all children meet challenging state 
academic standards. There was not much difference between the large districts and the 
overall population on the issue of Title I schools. Within the 100 largest school districts, 
64% of students attended a Title I eligible school, whereas 62% of all students in the 
United States attended one (Chen 2010). 
 
2.5.3) Student body and race / ethnicity. 
Certain student characteristics, such as race/ethnicity, poverty level, and disability 
status, varied across the 100 largest school districts about which the CCD collected data 
in 2008–09. American Indians/Alaska Natives, Asians, Hawaiian/Pacific Islanders, 
Hispanics, Blacks, Whites, and two or more races were the seven racial/ethnic groups 
used by the CCD that year. For the purpose of this report, data on Asian and 
Hawaiian/Pacific Islander students were collapsed into a single category, resulting in six 
racial/ethnic groups: American Indians/Alaska Natives, Asian/Pacific Islanders, 




served 35% of the 22.8 million public school students in the United States who were 
Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska Native, or Two or more 
races, compared to serving 12% of the 27.1 million students in the U.S. and jurisdictions 
who are White. In 70 of the 100 largest districts, Whites comprised less than 50% of 
student enrollment. In more than one-third (35) of the 100 largest districts, students who 
were Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska Native, or Two or 
more races comprised more than 75% of the student body. Seven of the 10 largest school 
districts had combined Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska 
Native, and Two or more races student memberships of more than 75%. 
Sable and Mitchel (2010) reported that the 100 largest school districts had a 
disproportionate percentage of students eligible for the free and reduced-price lunch 
program relative to all public school districts. Among the 99 largest school districts that 
reported free and reduced-price lunch eligibility, 56% of students were eligible, 
compared to 45% of students in all districts. Forty-six of these 99 districts reported 50% 
or more of their students as eligible for the free and reduced-price lunch program. 
 
2.5.4) Changes in the 100 largest school districts between 1998 and 2008.  
Sable and Mitchel (2010) reported that while there had been considerable change 
in rank by size within the 100 largest school districts over time, the lists of school 
districts in 1998–99 and 2008–09 were similar. Only 20 of the 100 largest school districts 
in 1998–99 were not among the 100 largest school districts in 2008–09. 
Lee et al. (1998) noted that in public schools, individual student’s achievement in 




curriculum. Even in multivariate models which take account of students’ social 
background and academic status at the beginning of high school, students’ progress in the 
mathematics course pipeline is the strongest single predictor of their achievement—twice 
the strength of any other factor. According to Lee et al., when schools have more 
minority students who have a lower average SES and more low-achieving students, their 
student bodies make less than average progress through the mathematics course pipeline. 
Average progress also differed by the school structural characteristics by sector and size. 
This translates into private school students showing more progress in the former instance 
and students in smaller schools making more progress than their peers in larger 
institutions.  
 
2.5.5) Student achievement nationwide. 
Since 1969 the National Center for Education Statistics (2010) has reported that 
NAEP assessments have been conducted periodically in a wide variety of subjects 
including reading, mathematics, science, writing, and other subjects. The information that 
the NAEP collects and reports covers national and state student performance and thus 
makes the assessment an integral part of the nation’s ability to take stock of the education 
being provided to its children. The NAEP collects only academic achievement data and 
related background information. 
As noted above, in the NCES Nation’s School Report Card for NAEP-12th grade  
mathematics results were based on students’ responses to questions designed to measure 
their knowledge and abilities across four content areas: number properties and operations; 




the average mathematics score in 2009 was higher than in 2005 (NCES, 2010, pg 1,figure 
B), the percentages of students at or above Proficient (26%) were discouraging.  Sixty-
four percent of the students scored at or above Basic. 
Students who took more advanced mathematics courses scored higher on average 
than students who took lower-level courses, with those taking calculus scoring highest. 
Average scores also varied by students’ expectations of their main activity after high 
school, with a higher average score for students expecting to attend a four-year college 
(NCES, 2010). 
All racial/ethnic groups made gains since 2005 (NCES, 2010). Just as the overall 
average mathematics score increased since 2005, average scores for White, Black, 
Hispanic, Asian/Pacific Islander, and American Indian/Alaska Native students were 
higher in 2009 than in 2005 (NCES, 2010, p. 7, figure 14). The average score for 
Asian/Pacific Islander students was up 13 points1 from 2005, and the average score for 
American Indian/Alaska Native students was up 10 points over the same period. 
Racial/ethnic gaps still persisted in 2009 among the 12
th
 graders (NCES, 2010). 
Score gaps persisted between White students and their Black and Hispanic peers in 2009 
(NCES, 2010, p. 27, figure 15). With all three racial/ethnic groups making gains in 2009, 
neither the White – Black nor the White – Hispanic score gap in 2009 was significantly 
different from corresponding gaps in 2005. 
Scores increase for both male and female students among the 12
th
 graders (NCES, 
2010). Average mathematics scores increased from 2005 to 2009 for both male and 
female students. The 3-point score gap between male and female students in 2009 was 




According to NCES (2009), the NAEP mathematics scores had risen since 2007 
at grade 8 but unchanged at grade 4. Nationally representative samples of more than 
168,000 fourth graders and 161,000 eighth graders participated in the 2009 NAEP in 
mathematics. At each grade, students responded to questions designed to measure their 
knowledge and abilities across five mathematics content areas: number properties and 
operations; measurement; geometry; data analysis, statistics, and probability; and algebra. 
Gains in students’ average mathematics scores seen in earlier years did not continue at 
grade 8 (NAEP, 2009, p. 1, figure A). While still higher than the scores in the six 
assessment years from 1990 to 2005, the overall average score for fourth-graders in 2009 
was unchanged from the score in 2007. The upward trend seen in earlier assessments for 
grade 8 students continued with a 2-point increase from 2007 to 2009 (NCES, 2009) 
According to Sable, Plotts, and Chen (2010),  New York City Public Schools did 
not report their information as a single district in 2008–09. What had been the New York 
City Public Schools in previous years was disaggregated by the state into a total of 33 
geographic districts. For this report, data for the 33 geographic districts were aggregated 
to provide data for the New York City Public Schools.  
 
2.6) Literature on New York City Regents Assessment in Algebra, Geometry 
and Trigonometry 
 
2.6.1) Mathematics achievement of all students in the State of New York. 
The New York State Regents assessments are that state’s own end-of-course 




The examination has many objectives:  (1) to provide schools with student academic 
diagnostic information; (2) to determine prospective high school graduates’ knowledge 
and skill levels relative to those needed for entry-level employment; (3) to determine 
prospective high school graduates’ knowledge and skill levels relative to those needed for 
post-secondary education;  (4) to determine prospective high school graduates’ mastery 
of the state curriculum; (5) to promote equity of opportunity across all student groups; 
and (6) increase alignment of local curriculum and programs of instruction with state 
education standards (Center on Education Policy, 2010). 
The Center on Education Policy (CEP) (2008) provided a breakdown by race, 
ethnic group, and several other standards of the percentages of students passing by the 
end of grade 12 with a 65 on the 2008 Mathematics Regents.  The results were all 
students, 76%; White, 86%; African American, 59%; Latino, 60%; Asian, 89%; Native 
American, 65%; English language learners, 52%; and free or reduced-price lunch 
eligible, 65%. Between 2007 and 2008 there was a significant increase in cumulative pass 
rates except that the pass rate for English language learners declined (Center on 
Education Policy, 2008).  
 
2.7) Literature on Available Data for New York State 
The New York State Education Department (2008, 2009, 2010) reported that 
overall scores in the New York State Mathematics Regents have declined in the past 
years in the entire state (New York State Education Department, 2008; New York State 
Education Department, 2009; New York State Education Department, 2010) Passing 




for 2008-2009 it was 68%; in 2007-2008, 70%; in 2006-2007, 70%; and in 2005-2006, 
69%. Similarly for the Mathematics A Regents Examination there was a drop in the 
passing rate over time. For 2008-2009 it was 60%; in 2007-2008 it was 76%; 2006-2007, 
77%; and 2005-2006; 79%. For the new Integrated Algebra Regents Examination the 
figures came in thus: 2009-2010, 72%; 2008-2009, 72%; and 2007-2008, 75%. For 
Geometry the two-year comparison was 2009-2010, 73% and 2008-2009; 73%. In 2009-
2010 for Algebra II/Trigonometry the pass rate was 65%. 
Among the groups under consideration in this research study, the student 
performance (as noted by performance index) in the NYSREs has increased both overall 
and among the subgroups under consideration (New York State Education Department, 
2008; New York State Education Department, 2009; New York State Education 
Department, 2010). 
 
2.7.1) Mathematics achievement of female students. 
New York State Education Department (2008, 2009, 2010) reported the New 
York Statewide total cohort results in Secondary-Level Mathematics after 4 years of 
instruction. From 2008 to 2010 all high school students in the state of New York showed 
an increase in percentage scoring at level 2 in the NY State Examination as shown in 
table 1 (New York State Education Department, 2008; New York State Education 
Department, 2009; New York State Education Department, 2010). From 2008 to 2010 
female high school students showed an increase in percentage scoring at level 2 in the 




2008; New York State Education Department, 2009; New York State Education 
Department, 2010) 
 








of  students 
2-4 3-4 4 
2008 540 83% 77% 14% 
2009 489 85% 78% 11% 
2010 488 85% 77% 14% 
 
 
Table 2: Percentage scoring of female students at levels 2, 3, and 4 in the New York State 
Examination 
 






2-4 3-4 4 
2008 387 87% 81% 15% 
2009 370 86% 81% 11% 





2.7.2) Mathematics achievement of male students. 
New York State Education Department (2008, 2009, 2010) has reported that from 
2008 to 2010 male high school students also showed an increase in percentage scoring at 
level 4 in the NY State Examination as shown in table 3 (New York State Education 
Department, 2008; New York State Education Department, 2009; New York State 
Education Department, 2010). 
 
 
Table 3: Percentage scoring of male students at levels 2, 3, and 4 in the New York State 
Examination 
 





2-4 3-4 4 
2008 153 74% 66% 12% 
2009 119 82% 70% 12% 
2010 111 77% 69% 14% 
 
2.7.3) Mathematics achievement of students with different ethnicities. 
New York State Education Department (2008, 2009, 2010) has reported that from 
2008 to 2010 American Indian or Alaska Native high school students showed an increase 
in percentage scoring at levels 2, 3, and 4 in the NY State Examination as well (New 
York State Education Department, 2008; New York State Education Department, 2009; 




school students showed an increase in percentage scoring at levels 2, 3, and 4 in the NY 
State Examination, while both Black Hispanic high students showed an increase in 
percentage scoring at levels 2, 3, and 4 in the NY State Examination as well (New York 
State Education Department, 2008; New York State Education Department, 2009; New 
York State Education Department, 2010). 
 
2.7.4) Mathematics achievement of students from low income families. 
In addition, from 2008 to 2010 high school students from low-income families 
likewise showed an increase in percentage scoring at levels 2, 3, and 4 in the NY State 
Examination (New York State Education Department, 2008; New York State Education 
Department, 2009; New York State Education Department, 2010). 
 
2.8) Literature on Relevant Methodology 
Extracting data from the 2006–07 Common Core of Data (CCD), Tang, Sable, & 
Hoffman (2009) described the characteristics of the 100 largest public elementary and 
secondary schools in the United States. Basic descriptive data on public education came 
from the three nonfiscal CCD surveys: (1) the school survey (Public School Universe 
Survey), (2) the local education agency survey (Local Education Agency Universe 
Survey), and (3) the state survey (State Nonfiscal Survey).  
Frempong (2000) used a model that was first visualized by Burstein and others 
(see Burstein, 1980; Burstein et al., 1978). Referred to as a ‘slope-as-outcome’ model, 
this approach characterizes regression coefficients as slopes, which are estimated at the 




concluded that this strategy relied on traditional statistical procedures.  However, a 
number of problems disturbed him including (1) the unreliability of the estimated 
regression slopes, (2) the inability of the model to distinguish between parameter and 
sampling variance, and (3) the complexity of the estimation procedures for multiple 
slopes-as-outcomes (Byrk & Raudenbush, 1992; Raudenbush & Bryk, 1986). 
Lee and McIntire (2000) compared the rural and non-rural student achievement in 
1992 and 1996 by using the NAEP 1992 and 1996 national and state grade 8 mathematics 
assessment data. To explain interstate variation in the achievement gap between rural and 
non-rural students they applied correlation and multiple regression analyses (Lee & 
McIntire, 2000) 
Lubienski and Lubienski (2006) compared mathematics achievement in public, 
charter, and major types of private schools by using data from the 2003 NAEP 
assessments to examine whether disparities in achievement were the result of differences 
in school performance or of student demographics in various sectors. The bulk of 
analyses focused on the main research questions about the relationship between school 
type and achievement in their research. The data were nested (students within schools), 
HLM 6.0 was used to create two-level hierarchical linear models. A school-level weight 
was used at Level 2, because students were randomly selected within schools. A detailed 
explanation of the data analysis methods used in the HLM software is available from 
Raudenbush and Byrk (2002). This study could detect no significant interaction between 
school type and race- and SES-related achievement gaps (Lubienski & Lubienski, 2006).  
To analyze the relationship of gender, SES, and attendance on mathematics 




second hypothesis, he turned to Pearson Correlations. The ANOVA procedure tested the 
third and fourth hypotheses. In addition, Mosely conducted teacher interviews to collect 
qualitative data (Mosley, 2006). 
 
2.9) Summary and Advancements 
 In general, the literature revealed the following major findings: 
Gender. 
  Since 1845, educators have used mathematics testing. Once educational 
psychology was recognized as a discipline in its own right, Ravitch (2002) asserted, it 
affected the design of tests noticeably. The role of testing became especially prominent 
with the passage of the Goals 2000: Educate America Act, which specifically encouraged 
the raising of achievement assessment by the states. Within two years, the NCLB (2002) 
legislation passed and with it came the AYP measurement.  
According to Tate (1997), male students’ test results were better than those of 
their female counterparts in a standardized context. This study also acknowledged that, 
the gap was not significant and small in any case. Similarly, his data showed that the 
competence of men and women in mathematics was at best marginal. Given the 
confounding factors of gender relationships themselves, any prediction of variations in 
mathematics performance based on gender difference would most likely prove unreliable. 
He pointed out as well that ethnic and racial background and SES were not tracked in 
most of the studies that dealt with the question of an achievement gap between the 





In the early primary grades, Leder (1992) noted, few consistent gender differences 
appeared. She did comment, however, that, in some studies using standardized methods 
to measure competence, males in secondary school, scored higher than their female peers. 
On the other hand, Mullis et al. (1994) in contradistinction from Leder found that, at 
earlier ages and using NAEP results as the measure, boys have outperformed girls. Tate 
(1997) was of the same mind. According to him, a small gap between the genders existed 
in the area of mathematics ability based on both the NELS:88 and follow-up studies 
during the period from 1973 to 1992.  
It is interesting that Tate (1997) also flagged the significant rise in average 
mathematics competence for nine-year-olds of both sexes between 1973 and 1992, 
though he reported that neither gender showed any improvement between 1990 and 1992. 
The general improvement in NAEP mathematics scores appears to have continued more 
recently. Snyder and Dillow (2010) have noticed that in 2008 average scores for nine- 
and 13-year-olds were better than in any previous testing.  The rise between 1973 and 
2008 was 24 points with four of those points showing up between 2004 and 2008 for 
nine-year-olds of both genders.  
The evidence is decidedly mixed on whether gender has a significant influence on 
mathematics achievement. No significant differences between male and female 
mathematics achievement have shown up at the elementary and college levels. This is 
different at the secondary school level.  The difference is especially acute when 
achievement is measured by standardized test scores.  In this specific context researchers 
have reported a male superiority in mathematics, especially after grade 8 (Casey, Nuttall, 




grades, however, the literature indicates that males tend to be eclipsed by females 
(Lubienski, 2000; Tinklin, 2003; Wong, Lam, & Ho, 2002). 
Standardized testing had its start in the late eighteenth to early nineteenth century, 
and the advent of educational psychology pushed its usage along (Ravitch, 2002). 
Beginning in grade 8, studies have shown, males have scored better on standardized tests 
than females (Casey, Nuttall, & Pezaris, 2001; Reis & Park, 2001). In the classroom that 
relationship reverses, and females have performed better there (Lubienski, 2000; Tinklin, 
2003; Wong, Lam, & Ho, 2002). The majority of studies have, however, found no 
significant difference between the performance of males and females either on 
standardized tests or in classroom grades (Ai, 2002; Callas, 1993; Hall & Davis, 1999; 
Sprigler & Alsup, 2003). 
 
Race 
Race significantly influences student performance on standardized tests at the 
secondary and elementary levels. This may result from enriched background experiences, 
particularly among White students at the secondary level (Byrnes, 2003). The 
achievement gap among the races in elementary students may be attributed to the 
students’ attitude toward mathematics (Ma & Kishor, 1997). 
Many researchers have recommended further study on mathematics achievement 
and gender (Dai, 2001; Fan , 1997; Leahey & Guo, 2001; Signer, Beasley, & Bauer, 
1997) and on mathematics achievement and SES (Köller, Baumert, Clausen, & 




The NAEP data show improvement in all racial-ethnic groups in the two decades 
from 1973 to 1992. The rising trend, however, still reflected different outcomes for the 
different groups (Tate, 1997) with White students at all grade levels still outperforming 
both African American and Hispanic students. The narrowing of the achievement gap 
shows up in the respective improvements in score by each group on an improved, 
extended-response NAEP instrument. Between 1973 and 1992 the tests at ages 9, 13, and 
17 showed a respective rise in mathematics proficiency of 10, 5, and 2 scale points for 
White students.  For African American students those gains were 18, 22, and 16 points, 
and for Hispanic students scores rose by 10, 20, and 15 (Mullis et al., 1994).   
 
Summary 
At both the secondary and elementary levels, race has been shown to have a 
significant influence on the mathematics achievement of students (Bankston & Caldas, 
1998; Lubienski, 2002; Mooney & Thornton, 1999; Hall & Davis, 1999; Sheehan & 
Markus, 1977). The achievement gap among the different races can sometimes be 
attributed to background experiences in White students at the secondary level (Byrnes, 
2003). The achievement gap among the races in elementary school may be attributed to 
the students’ attitude toward mathematics (Ma & Kishor, 1997). Tate (1997) has showed 
that all ethnic groups showed improvement at each grade level. However, White students 







Standardized scores have indicated that at both the secondary and elementary 
levels a significant difference in mathematics achievement appears between low-SES 
students and high-SES students (Caldas & Bankston, 1997; Crane, 1996; Eamon, 2002; 
Yang, 2003). This SES-related effect is less prominent in small schools than in larger 
schools (Ma, 2000). 
 Not surprisingly, high-SES students show better results in mathematics. Students 
with low SES students demonstrated less impressive results in almost every study (Caldas 
& Bankston, 1997; Crane, 1996; Eamon, 2002; Yang, 2003). This paradigm held up in 
both elementary and secondary students. As noted just above, SES showed reduced 
influence in smaller schools compared to their larger counterparts (Ma, 2000).  
 
Grades vs. Standardized Tests 
In the debate over the use of standardized tests, most authors come down clearly 
on the position that they should not be the only component used to determined student 
achievement (Danielson, 2002; Kohn, 2000; Marzano, 2003; Popham, 2001). Most of 
them emphasize the use of classroom performance in any evaluation (Abrams & Madaus, 
2003; Marzano & Kendall, 1996). 
In terms of student eligibility for the free and reduced-price lunch program, the 
100 largest school districts, Sable and Mitchel (2010) stated, were educating a 
disproportionate percentage of students in comparison with all public school districts. 
Fifty-six percent of students at the 99 largest school districts were in the free and 
reduced-price lunch program. Eligibility, while only 45% of the total all students had 




Reports from NYSED (2008a, 2009a, 2010a) indicated that, after four years of 
instruction, overall, the percentage of students scoring at level 2 in secondary level 
mathematics rose from 2008 to 2010 in New York State. During the same period, the 
percentage of high school students from low-income families who scored at levels 2, 3, 
and 4 in the NY State Examination also rose.  The same reports indicated that in the same 
period the percentage of American Indian or Alaskan Native, Asian/Hawaiian/Pacific 
Islander, Black, and Hispanic high school students scoring at levels 2, 3, and 4 in the 
examination showed improvement. 
This study’s contribution to the existing literature lies in its examination of not 
only mathematics students’ standardized test scores but also their classroom course 
grades. The rationale behind the consideration of both measures stems from the high 
stakes that administrators, teachers, and students face in today’s educational environment. 
The public and those involved directly in public education deserve to have the best 





Chapter 3: Methods and Procedures 
 
3.1) Introduction 
 This study has investigated high school students’ performance in Algebra, 
Geometry, and Trigonometry and various influences connected with it—specifically SES, 
attendance, gender, school size, and ethnicity. The investigation has used performance 
both on the NYSRE and in the classroom as benchmarks.  The NYSRE tests students in 
grades 9-11 on an annual basis.  SES was determined based on whether a student was 
enrolled in the federal government’s free or reduced-cost lunch program, which is 
available only to students from families whose income meets certain standards. 
 
3.2) Setting and Participants 
 For this study the basic data covered students in a public high school in grades 9-
12 during the school years 2009-2010 and 2010-2011.  Table 4 provides the school’s 






Table 4: Number of students enrolled in the 2009-2010 school year 
 





Ungraded Secondary 44 
Total 1983 
 
The gender, lunch status and race data was obtained from the NYC Department of 
Education’s ATS (Automate the Schools) database. The NYSRE data was obtained from 
the New York State Accountability Overview Report (AOR) and Comprehensive 
Information Report (CIR). The standardized test data during the school year was 
collected from the Regents-Based Uniform Interim Assessments that were held six times 
during the year. There were 1,560 participants in the study. 
 The school is located in Brooklyn, New York, and teaches students enrolled in 
grades 9-12. In the year 2009-2010 the student enrollment was 1,983. It has been 
designated as a Title I school. Like all New York City public schools, this school is 
operated by the New York City Department of Education.   
 The school is located in a neighborhood in the central portion of the New York 




City, is the borough with the highest population—2.5 million people.  Population of the 
neighborhood where the subject school is located is about 150,000, and 90% of the 
people are African American. The neighborhood is bounded by major thoroughfares and 
is about two miles long and two miles deep.  
 The school has a steady annual student attendance rate as shown in the 
New York State Report Card Accountability and Overview Report (2008, 2009. 2010) . 
Annual student attendance rate was 85% in 2006-2007 and 2007-2008 and 89% in 2008-
2009. Out of total student population of 1,983, 23% are male and 77% are female 
students. Sixty-eight percent of students are eligible for free lunch, and 12% are eligible 
for reduced-price lunch. Six percent of the students are designated as having Limited 
English Proficient (LEP) by the New York State Education Department. The student 
population during the period covered by this study was 91% Black, 7% Hispanic, 1% 
Asian or Pacific Islander, and 1% White (New York State Education Department, 2010). 
The school received the Title-I Part A funding during the years 2008-2009, 2009-
2010, and 2010-2011. The school has been in good standing in the three accountability 
measures: English Language and Arts (ELA), Mathematics, and Graduation Rate. In 
2009-2010 student groups of the All Students, Black, and Economically Disadvantaged 
categories made Adequate Yearly Progress (AYP) in all three accountability measures.  
 
3.3) Data Sources and Instrumental Development 
 The student data collected from ATS, Uniform Unit Assessments, and NYSTART 




mathematics assessment scores. All of the data were based upon the 2009-2010 and 
2010-2011 school years.  
 
3.4) Data Collection 
 Using approaches and literature discussed in Chapter 2, biographical and 
assessment data were collected and analyzed to respond to the research questions. There 
were 1,525 students enrolled in Algebra, Geometry, and Algebra II / Trigonometry 
courses at the public school under study during both the 2009-2010 and 2010-2011 
school years. Out of the 1,525 total, Algebra classes had an enrollment of 742; Geometry 
classes enrolled 795; and 628 took Algebra II / Trigonometry classes.  Of the 1,386 
students who were Black, 1088 were male and 298 were female, and of the 101 Hispanic 
students 101 were female and 23 were male.  
All students enrolled in the public high school took two NYSREs based uniform 
examinations during the 2009-2010 academic year and six NYSREs based uniform 
examinations during the 2010-2011 academic year. The assessment data were combined 
with the biographical data that were obtained from the NYC Department of Education.  
The student population in the school consisted of 1,983 students with various 
ethnicity backgrounds—90.9% Black, 6.6% Hispanic, 1.4% Asian or Pacific Islander, 
and 1.1% other or multiple ethnicities. Based on these demographics, two values for the 
predictor (independent) variable were chosen: Black (not of Hispanic Origin) and Others. 
There were 1,525 students who were enrolled in Integrated Algebra, Geometry, and 
Algebra II / Trigonometry classes.  




Integrated Algebra. For research question 1, the student population consisted of 
742 students enrolled in the grade 9 Integrated Algebra course. Out of the 742 total, 665 
were Black, and 77 were of other ethnicities; 621 were from low SES-families (based on 
whether they paid for or were signed up for free/reduced lunch), and 121 were from high 
SES families (based on those who paid for lunch). The females numbered 593, and 149 
were male.  Of these, 498 had good attendance (5% or fewer absences during the school 
year) and 244 had poor attendance (an absence rate of more than 5% during the school 
year). The measurement of differences among different ethnic groups in terms of gender 
was based on groups of 131 Black males, 534 Black females, 14 Hispanic males, 40 
Hispanic females, and 23 from other ethnic groups (the last group of 23 was excluded 
from the data set because of small sample size for each ethnic group within the group of 
23). 
Geometry. The student population consisted of 795 students enrolled in the grade 
10 Geometry course. Out of 795 students, 724 were Black, and 71 were from other 
ethnicities; 686 were from low-SES families, and 109 were from high-SES families. 
Females outnumbered the males 627 to 168; and 625 had good attendance, while 170 had 
poor attendance. Differences between different ethnicities groups in terms of gender 
consisted of 152 Black males, 572 Black females, 8 Hispanic males, 39 Hispanic females, 
and -4 from other ethnic groups (again, the Other group is excluded from the data set 
because of small sample size). 
 
Algebra II / Trigonometry. The student population consisted of 628 students 
enrolled in the grade 11 Algebra II / Trigonometry course. Out of 628 students, 581 were 




from high-SES families. Females numbered 488, and 140 were male; 505 had good 
attendance and 123 had poor attendance.  Gender differences between different 
ethnicities groups broke down into 130 Black males, 451 Black females, 7 Hispanic 
males, 30 Hispanic females, and 10 from other ethnic groups (they are excluded from the 
data set because of small sample size). 
Table A shows the student population that was chosen for question 1 in the 






RQ 1: What effect, if any, do gender, ethnicity, attendance, and socio-
economic status of a family have on students’ mathematics achievement in a 
New York City public high school? 
 
Table A: Sample size used for the variables: Attendance, Socio-Economic Status, 
Ethnicity and Gender 
 
 
Attendance   Socio-Economic Status (SES) 
    
    
    
Integrated Algebra vs. Attendance   Integrated Algebra vs. SES 
    











    
    
    
Geometry vs. Attendance   Geometry vs. SES 
    











    
    
    
Algebra II / Trigonometry vs. Attendance   Algebra II / Trigonometry vs. SES 
    

















Table A (Continued) 
 
Gender  Ethnicity 
   
   
   
Integrated Algebra vs. Gender  Integrated Algebra vs. Ethnicity 











   
   
   
Geometry vs. Gender  Geometry vs. Ethnicity 











   
   
   
Algebra II / Trigonometry vs. Gender  Algebra II / Trigonometry vs. Ethnicity 
















Table A (Continued) 
 
Ethnicity and Gender Ethnicity and Gender 
(Unit Examinations) (Regents Examinations) 
  
  
Integrated Algebra vs. (Ethnicity and Gender) Integrated Algebra vs. (Ethnicity and Gender) 
  
Ethnicity and Gender  Sample Size 
Black Male 131 
Black Female 534 
Hispanic Male 14 
Hispanic Female 40 
Other Male 4 
Other Female 19 
Total 742 
 
Ethnicity and Gender  Sample 
Size 
Black Male 278 
Black Female 1022 
Hispanic Male 19 
Hispanic Female 68 
Other Male 10 
Other Female 27 
Total 1424 
 
    
    
Geometry vs. (Ethnicity and Gender) Geometry vs. (Ethnicity and Gender) 
  
Ethnicity and Gender  Sample 
Size 
Black Male 152 
Black Female 572 
Hispanic Male 8 
Hispanic Female 39 
Other Male 8 
Other Female 16 
Total 795 
 
Ethnicity and Gender  Sample 
Size 
Black Male 176 
Black Female 689 
Hispanic Male 9 
Hispanic Female 41 
Other Male 7 
Other Female 15 
Total 937 
 
    
    
Algebra II / Trigonometry vs. (Ethnicity and Gender) Algebra II / Trigonometry vs. (Ethnicity and Gender) 
  
Ethnicity and Gender  Sample 
Size 
Black Male 130 
Black Female 451 
Hispanic Male 7 
Hispanic Female 30 
Other Male 3 
Other Female 7 
Total 628 
 
Ethnicity and Gender  Sample 
Size 
Black Male 86 
Black Female 311 
Hispanic Male 3 
Hispanic Female 18 
Other Male 1 







Student population for Research Question 2. 
The student population consisted of 742 students enrolled in the grade 9 
Integrated Algebra course, 795 enrolled in the grade 10 Geometry course, and 628 
enrolled in the grade 11 Algebra II / Trigonometry course. Out of these student groups, 
within two years, 296 students enrolled in both Integrated Algebra and Geometry; 336 
enrolled in both Geometry and Algebra II / Trigonometry; and 42 enrolled in both 
Integrated Algebra and Algebra II / Trigonometry.  Only those students who took both 
exams were considered in this research study. This sample size of 42 is small due to the 
fact the very few students promoted from the grade 9 Integrated Algebra course to the 
grade 11 Algebra II / Trigonometry course within the two years of collection of student 
data (2009-2010 and 2010-2011 school years). 
Integrated Algebra: Within the two years 681 Black female students enrolled in 
both Integrated Algebra and Geometry; 296 enrolled in both Geometry and Algebra II / 
Trigonometry; and 302 enrolled in both Integrated Algebra and Algebra II / 
Trigonometry courses.   
One-hundred-seventy-one Black male students enrolled in both Integrated 
Algebra and Geometry; 82 enrolled in both Geometry and Algebra II / Trigonometry; and 
81 enrolled in both Integrated Algebra and Algebra II / Trigonometry courses.   
Forty Hispanic female students enrolled in both Integrated Algebra and 
Geometry; 17 enrolled in both Geometry and Algebra II / Trigonometry; and 18 enrolled 




Nine Hispanic male students enrolled in both Integrated Algebra and Geometry; 3 
enrolled in both Geometry and Algebra II / Trigonometry; and 3 enrolled in both 
Integrated Algebra and Algebra II / Trigonometry courses.  
Table B shows the student population that was chosen for the research question 2 






RQ 2: What are the relationships between students’ achievements in 
Integrated Algebra, Geometry, and Algebra II/Trigonometry taught 
in a public high school? 
 





Integrated Algebra 742 
Geometry 795 





Integrated Algebra   vs.  Geometry 296 
Geometry  vs.  Algebra II / Trigonometry 336 


























































Student population for Research Question 3. 
The student population consisted of 1,424 students who took the grade 9 
Integrated Algebra Regents Examination, 937 who took the grade 10 Geometry Regents 
Examination, and 425 who took the grade 11 Algebra II / Trigonometry Regents 
Examination. Out of these student groups, within the relevant two years, 923 students 
took both the Integrated Algebra and Geometry Regents Examinations; 404 took both the 
Geometry and Algebra II / Trigonometry Regents Examinations; and 410 took both the 
Integrated Algebra and Algebra II / Trigonometry Regents Examinations. Only those 
students who took both exams were considered in this research study. 
Integrated Algebra: Within the two years studied, 220 Black female students took 
both the Integrated Algebra and Geometry Regents Examinations; 242 took both the 
Geometry and Algebra II / Trigonometry Regents Examinations; and 34 took both the 
Integrated Algebra and Algebra II / Trigonometry Regents Examinations.   
There were 49 Black male students who took both the Integrated Algebra and 
Geometry Regents Examinations; 65 who took both the Geometry and Algebra II / 
Trigonometry Regents Examinations; and 5 took both the Integrated Algebra and Algebra 
II / Trigonometry Regents Examinations.  
The data show that 14 Hispanic female students took both the Integrated Algebra 
and Geometry Regents Examinations; 17 took both the Geometry and Algebra II / 
Trigonometry Regents Examinations; and three took both the Integrated Algebra and 
Algebra II / Trigonometry Regents Examinations.   
Two Hispanic male students took both the Integrated Algebra and Geometry 




Regents Examinations; and none took both the Integrated Algebra and Algebra II / 
Trigonometry Examinations. Table C shows the student population that was chosen for 






RQ 3: What are the relationships between students’ achievements on the 




Table C: Sample Size 
 
 
Regents Examinations Sample 
Size 
Integrated Algebra 1424 
Geometry 937 
Algebra II / Trigonometry 425 
 
 
Regents Examinations Sample 
Size 
Integrated Algebra  vs.  Geometry 923 
Geometry  vs.  Algebra II / Trigonometry 404 
























































Student population for Research Question 4. 
Out of the 1,424 students who took the grade 9 Integrated Algebra Regents 
Examination and 742 who were enrolled in the Integrated Algebra course, 671 
participated in both. Out of the 1,424 students who took the grade 9 Integrated Algebra 
Regents Examination and 795 who were enrolled in the Geometry course, 778 
participated in both. Out of the 1,424 students who took the grade 9 Integrated Algebra 
Regents Examination and 628 who were enrolled in the Algebra II / Trigonometry 
course, 607 participated in both.  
Out of the 937 students who took the grade 10 Geometry Regents Examination 
and the 742 who were enrolled in the Integrated Algebra course, 271 participated in both. 
Out of the 937 students who took the grade 10 Geometry Regents Examination and 795 
who were enrolled in the Geometry course, 663 participated in both. Out of the 937 
students who took the grade 10 Geometry Regents Examination and 628 who were 
enrolled in the Algebra II / Trigonometry course, 566 participated in both. 
Out of the 425 students who took the grade 11 Algebra II / Trigonometry Regents 
Examination and 742 who were enrolled in the Integrated Algebra course, 17 participated 
in both. Out of the 425 students who took the grade 11 Algebra II / Trigonometry 
Regents Examination and 795 who were enrolled in the Geometry course, 188 
participated in both. Out of the 425 students who took the grade 11 Algebra II / 
Trigonometry Regents Examination and 628 who were enrolled in the Algebra II / 
Trigonometry course, 423 participated in both. 
From the study’s perspective, of course, it would have been ideal if there were, 




Regents Examinations to show evidence of horizontal alignment across the courses by 
comparing different groups of students for the same course and of vertical alignment 
along the courses by comparing the same group of students for different courses—i.e., 
Algebra, Geometry and Algebra II / Trigonometry. However, to reach this situation the 
study would have required at least four years of data, considering that students might 
have had to repeat a course upon failing it and may not have been able to enroll in the 
grade 11 Algebra II / Trigonometry course after two years. 
The following diagrams and Table D show the student population that was chosen 





RQ 4: What are the correlations between students’ achievement on 
mathematics courses taught in a public high school and the NY 
State Regents Examination? 
 
 
Integrated Algebra Regents vs. All Unit Examinations 
 
Table D: Sample Size 
 
Integrated Algebra Regents Examinations vs. Unit Examinations 
Sample 
Size 
Integrated Algebra Regents  vs. Integrated Algebra Unit Examination 671 
Integrated Algebra Regents  vs. Geometry Unit Examination 778 

























































817 607 21 













Regents Examinations vs. Unit Examinations 
Sample 
Size 
Geometry Regents vs. Integrated Algebra Unit Examination 271 
Geometry Regents vs. Geometry Unit Examination 663 


























































371 566 62 









Algebra II / Trigonometry Regents vs. All Unit Examinations 
 
Sample Size and Results 
 
Regents Examinations vs. Unit Examinations 
Sample 
Size 
Algebra II / Trigonometry Regents vs. Integrated Algebra Unit Examination 17 
Algebra II / Trigonometry Regents vs. Geometry Unit Examination 188 




















375 students did not take either examination 










493 students did not take either examination 





2 423 205 








3.4.1) Uniform Regents-Based Unit Assessments. 
In this research study end-of-the-unit assessments were used. These are 
benchmark common assessments (e.g., end-of-unit, common grade level tests reported at 
item level) (Love, 2009). The Regents-based Uniform Unit Assessments were created by 
mathematics teachers in a way that the problems were aligned with the New York State 
standards and have a low bias-index. They were administered by instructors teaching the 
same content at the end of the units to assess the extent to which students—either at the 
same grade level or in the same course—had mastered the concepts and skills in the 
relevant part of the curriculum. The common features of this process made the 
examinations an ideal source for collaborative inquiry.  
To make certain that the students had mastered the set of core mathematics 
standards, eight Regents-based Uniform Unit Assessments were conducted during the 
Spring Term in the 2009-2011 year and Fall and Spring Terms in the 2010-2011 
academic year. Examinations were held on 10/23/2010, 12/3/2010, 1/12/2011, 3/13/2011, 
4/23/2011, and 6/4/2011. These examinations were based on Content Standards—the 
knowledge and skills students should learn—and Performance Standards—the level of 
proficiency at which content standards have been mastered.  
Three courses were being offered to the students during each academic term: 
Integrated Algebra (parts1 and 2), Geometry (parts 1 and 2), and Algebra II / 
Trigonometry (parts 1 and 2).  The examinations had multiple-choice questions, and 
students used the Scantron Prosper answer sheets to respond to the questions. Every 
course was divided into six units, and a course curriculum was set for each unit.  Each 




Unit Assessment was administered for each course.  Each test contained 15-25 multiple-
choice problems. The time to complete the test was 45 minutes for each examination.  
After each examination an Item Analysis Report was prepared and given to the 
teachers. Teachers used biserial correlation to determine the discrimination level of any 
multiple choice question. Teachers also found weaknesses in skills among students and 
modified their instruction to meet the needs of the students. They used item analysis to 
remove errant questions that adversely affected the quality of the classroom measure 
during the academic year. More equitable grading was possible because the test became a 
better measurement instrument. 
 
3.4.2) NYS Regents Examinations 
As noted above, data were collected from the NYSREs that are administered three 
times during an academic year, in January, June and August. These data were combined 
with the gender, ethnicity, and SES status information of the students for item analysis. 
 
3.4.3) Student Assessment Data Nationwide 
National-level data were retrieved from the U.S. Department of Education, 
Institute of Education Sciences (IES), NCES, and NAEP, and they showed the trend in 
achievement among students living in poverty in the years 2005 and 2009.  For each 
variable (Gender, Ethnicity, and SES), average scale scores were collected for the  grade 
12 assessment at three scales, Algebra;  Measurement and Geometry;  and Data Analysis, 





3.4.4) Data Collection and Research Questions. 
 To answer question 1 of the research study, What effect, if any, do gender, 
ethnicity, attendance, and socio-economic status of a family have on students’ 
mathematics achievement in a New York City public high school, the student biographical 
data were collected from ATS, the NYC Department of Education student information 
database. This information was combined with the NYSRE and unit examination 
assessment data that were collected during the school academic year. During the year, 
three NYSREs and six uniform examinations were administered. Family SES was 
determined based on the information that was provided on the NY State lunch 
applications.  
To answer question 2 of the research study, What are the relationships among 
students’ achievements in Integrated Algebra, Geometry, and Algebra II/Trigonometry 
taught in a public high school, data were collected from the unit examinations of each 
course during the school academic year. Comparisons were made to find correlations 
among the datasets using achievement data from students taking both Integrated Algebra 
and Geometry, for example, to see if achievement in one course had an impact on the 
achievement in another course.  
To answer question 3 of the research study, What are the relationships among 
students’ achievements on the different NY State Mathematics Regents Examinations in a 
public high school, data were collected from the NYSREs in the previous three years, to 
allow the students to take the Regents Examinations after each one year course. 




Regents Examination were related to scores on another Regents Examination among 
groups of students who had taken any two of these examinations. 
To answer question 4 of the research study, What are the correlations between 
students’ achievement on mathematics courses taught in a public high school and the NY 
State Regents Examination, the student achievement data from the Regents Examination 
were compared with the achievement data from the mathematics course that the students 
took in the public high school.  
 
3.4.5) Predictor Variables. 
The predictor variables (independent variables) used for this research included 
student gender, ethnicity, attendance, and SES (based on NY State lunch meal 
application) and NYSREs and uniform unit assessments for the Integrated Algebra, 
Geometry, and Algebra II / Trigonometry courses. The outcome variable is based on the 
NYSREs and the eight unit examinations administered during the academic year. The 
variables used in the study are described below: 
 
3.4.6) Outcome Variables. 
The results of the Integrated Algebra, Geometry, and Algebra II / Trigonometry 
Regents Examinations and uniform unit assessment scores were used as the outcome 
variable (or dependent variable). Students needed six credits of Mathematics to meet the 
requirements set by NY State to earn a high school diploma. They took the Integrated 
Algebra Regents Examination after completing two terms of the course in an academic 




Algebra II / Trigonometry Regents were optional. Students could take and pass both 
Regents to go for an Advanced Regents high school diploma. Some students were 
selected to take the Advanced Placement (AP) course after taking 6 courses. However, 
the assessment data for the AP Calculus courses were not included in this research study.  
The 8
th
 grade ELA and Mathematics Examinations were administered by the NY 
State Department of Education. These scores were used to determine which students were 
in the lowest third of achievement school-wide and citywide in the NYC public high 
schools. Scores were collected from the New York State Testing and Accountability 
Reporting Tool (nySTART) public website and the New York City Department of 
Education. 
Regents Based Uniform Unit Examination scores and course grades were 
collected from the eight uniform examinations that were administered by the 
Mathematics Department throughout the academic year and the New York City 
Department of Education. 
NYSRE scores were collected from the New York State Testing and 
Accountability Reporting Tool (nySTART) public website and the New York City 
Department of Education. 
a. Gender 
Gender of the student population used in the research studies were coded M for 
male students and F for female students.  
b. Ethnicity 
The responsibility for the standards used for obtaining race and ethnicity data and 




Budget (OMB). In October 1997 the OMB revised the guidelines on racial/ethnic 
categories used by the federal government and set an implementation deadline of January 
2003 deadline for implementation (Office of Management and Budget 1997). The 
standards set five categories for data on race: American Indian or Alaska Native, Asian, 
Black or African American, Native Hawaiian or Other Pacific Islander, and White. In 
addition, data were acquired in the ethnicity categories: Hispanic or Latino and Not 
Hispanic or Latino. People of Hispanic origin might be of any race. The qualifications for 
answering positively to the question about origin can include heritage, nationality group, 
lineage, or the country of birth of the individual or that individual’s parents or ancestors 
before their arrival in the United States. In this report the race reported for individuals 
excluded issues of Hispanic origin unless otherwise noted. Again, for the purposes of this 
report, the races of both Asians and Native Hawaiians or Other Pacific Islanders have 
been conflated into a single category in instances when the data were not collected 
separately for each group (Aud et al., 2010). 
c) Socio-economic status 
Often a marker for a student’s SES in the New York City public schools, the 
National School Lunch Program (a free and reduced-priced lunch program) is a federally-
assisted meal program designed to ensure that children from low-income families receive 
nutritionally-balanced, low-cost or free lunches at public and nonprofit private schools, 
and residential child care institutions (U.S. Department of Agriculture, 2005) (Aud et al., 
2010, p. 36) 
The determining factor for a student’s inclusion in the program is family income. 




children qualify for free meals. Those from families with incomes between 130 percent 
and 185 percent of the poverty level qualify for reduced-price meals.  The cost of a 
reduced-price lunch is capped at 40¢. In 2009 a family of four with an income of $22,050 
or less was at the poverty level. Thus, household incomes between $28,665 or lower and 
$40,793 qualified children for free or reduced-price lunch respectively (Aud, Fox, & 
KewalRamani, 2010). 
Socio-economic status data of the students were obtained from ATS—the NYS 
public schools student information database—and were combined with the Regents and 
Assessment data. 
 
3.5) Data Analysis 
 
Data were entered into SPSS version 19.0 for Windows. Descriptive statistics was 
conducted on demographic data to describe the sample.  Nominal 
(categorical/dichotomous) data provided the information for frequency and percentages, 
while continuous (interval/ratio) data were the basis for means/standard deviations data 
(Howell, 2010).  
 
To answer research question 1, a 12 between-subjects univariate analyses of variance 
(ANOVAs) were conducted to assess whether there were differences in students’ 
mathematics achievement scores by gender, ethnicity, attendance, and SES. The 
continuous, dependent variables were unit scores on Integrated Algebra, Geometry, and 
Algebra II/Trigonometry examinations. Four ANOVAs were conducted with each 




Type 1 error. This adjustment was calculated by dividing alpha .05 by four (the number 
of bivariate analyses). The new alpha value was thus .013 (.05/4) (Tabachnick & Fidell, 
2007). 
In addition, several tests were run for two variables. Six two-way (between-groups) 
ANOVAs were conducted to determine if there were differences on unit examination 
scores and Regents examination scores by ethnicity and gender.  For the three ANOVAs 
conducted on unit examination scores, the dependent variables were Integrated Algebra 
Unit Examination scores, Geometry Unit Examination scores, and Algebra 
II/Trigonometry Unit Examination scores.  For the three ANOVAs conducted on Regents 
examination scores, the dependent variables were Integrated Algebra Regents 
Examination score, Geometry Regents Examination score, and Algebra II/Trigonometry 
Regents Examination score. 
 
To answer research question 2, three Pearson correlation analyses were conducted to 
determine whether there was a correlation among Integrated Algebra, Geometry, and 
Algebra II/Trigonometry unit examination scores. The continuous variables in the 
analysis were the three standardized test scores: Integrated Algebra, Geometry, and 
Algebra II/Trigonometry. In addition, twelve Pearson correlation analyses were 
conducted to determine if there was a correlation among Integrated Algebra, Geometry, 
and Algebra II/Trigonometry Unit Examination scores among Black females, Black 





To answer research question 3, three Pearson correlation analyses were conducted to 
determine whether there was a correlation among the three Regents scores. The 
continuous variables in the analysis were the three Regents scores.  In addition, twelve 
Pearson correlation analyses were conducted to determine if there was a correlation 
among Integrated Algebra, Geometry, and Algebra II/Trigonometry Regents Examination 
scores among Black females, Black males, Hispanic males, and Hispanic females. 
 
To answer research question 4, nine Pearson correlation analyses were conducted to 
determine whether there was a correlation between Regents scores and mathematics unit 
examination scores. A correlation was run between each unit examination score with the 
Regents score from each subject. 
  
Research Questions: 
1. What effect, if any, do gender, ethnicity, attendance, and socio-economic 
status of a family have on students’ mathematics achievement in a New York 
City public high school? 
2. What are the relationships among students’ achievements in Integrated 
Algebra, Geometry, and Algebra II/Trigonometry taught in a public high 
school? 
3. What are the relationships among students’ achievements on the different NY 
State Mathematics Regents Examinations in a public high school? 
4. What are the correlations between students’ achievement on mathematics 






This chapter details the methodology of this study. Methods for creating 
assessments were used to make sure that the bias-index was low and that the problems in 
the assessments were aligned with the NY State standards. Second, statistical and 
regression analysis were used to find the correlations among the variables gender, 
ethnicity, attendance, and SES of the students and their performance on Algebra, 
Geometry, or Trigonometry courses, unit examinations and NYSREs. Data analysis for 
the first hypothesis consisted of ANOVA procedures to compare the means of groups of 
students in various data categories. Pearson Correlation procedure was used to test the 
second, third, and fourth hypotheses.  The focus population of the study is one large 
public high school in New York City and the methods used were taken from those used 





Chapter 4: Results of the Study 
 
4.1) Introduction 
 This chapter is a presentation of the data analysis. The results examine the effects 
of gender, SES, and ethnicity on students’ learning of Algebra, Geometry and 
Trigonometry in a public high school. The relationship among students’ unit examination 
scores and NYSRE scores was also examined. Data were collected from 1,560 high 
school students enrolled at a public high school during the 2009-2010 and 2010-2011 
school years.  Information gathered from the study included Regents scores, unit 
examination scores, attendance figures, free/reduced lunch status, gender, and ethnicity. 
SES was determined by the students’ free/reduced lunch status. Attendance was 
determined by the number of days a student was absent. Good attendance was 
categorized by 5 percent or fewer absences, and, conversely, poor attendance was 
categorized by more than 5 percent absences during the school year. Based on the 
ethnicity percentages (90.9% Black, 6.6% Hispanic, 1.4% Asian or Pacific Islander and 
1.1% other or multiple ethnicities), two values for the predictor (independent) variable 
were chosen: Black (not of Hispanic Origin) and Others. 
 
4.2) Data 





1. What effect, if any, do gender, ethnicity, attendance, and socio-economic status of 
a family have on students’ mathematics achievement in a New York City public 
high school? 
2. What are the relationships among students’ achievements in Integrated Algebra, 
Geometry, and Algebra II/Trigonometry taught in a public high school? 
3. What are the relationships among students’ achievements on the different NY 
State Mathematics Regents Examinations in a public high school? 
4. What are the correlations between students’ achievement on mathematics courses 
taught in a public high school and the NY State Regents Examination? 
 
4.3) Results 
 Data were gathered, merged, and transferred into the Statistical Package for the 
Social Sciences (SPSS) 19.0 (IBM, 2010) for analysis.  The merged data consisted of 
1,560 cases.  Of those 1,560 cases, 22 participants were removed for not having any unit 
examination scores.  Data were assessed for outliers by creating standardized residuals 
using z-scores.  Standardized values were created for each subscale score and cases were 
examined for values that fell above 3.29 and values that fell below -3.29 (Tabachnick & 
Fidell, 2007); 13 cases were removed. According to Tabachnick & Fidell (2007), 
continuous variables in excess of z = ±3.29 (p < .001, two-tailed test) need to be 
removed, as these variables may be responsible for many outliers if they are highly 
correlated with other variables in the analysis. Thus, the responses from 1,525 cases were 





4.4) Descriptive Statistics 
 Descriptive statistics were conducted to describe the sample population.  The 
majority of the population was Black, non-Hispanic (1,386; 90.9%) and received free or 
reduced lunch (1,296; 85.0%). Nine percent of the school population was of the origin 
other than Black (Hispanics, Asians, Whites and American Indians). The majority of the 
population was female (1,194; 78.3%) and demonstrated good attendance (1,083; 71.0%).  






Table 5: Frequencies and Percentage of Participant Characteristics  
 
Variable N % 
   
Gender   
Male 331 21.7 
Female 1194 78.3 
Ethnicity   
American Indian/Alaskan native 4 0.3 
Asian or Pacific Islander 22 1.4 
Hispanic 101 6.6 
Black, not of Hispanic origin 1386 90.9 
White, not of Hispanic origin 8 0.5 
Parent refused to choose 1 0.1 
Multi-racial 3 0.2 
SES   
Free/reduced lunch 1296 85.0 
Paid 229 15.0 
Attendance   
Poor 442 29.0 
Good 1083 71.0 
 
 Means and standard deviations were presented for Regents Examination scores 
and Unit Examination scores.  Regents Examination scores for Integrated Algebra 




(n=937) ranged from 24 to 100 with a mean of 61.55 (SD= 12.03).  Algebra 
II/Trigonometry scores (n=425) range from 1 to 85 with a mean of 42.64 (SD = 14.90).  
On the Unit Examination scores Integrated Algebra scores (n=742) ranged from 0 to 96 
with a mean of 46.58 (SD = 16.40).  Geometry scores (n=795) ranged from 0 to 95 with a 
mean of 51.26 (SD = 15.80).  Algebra II/Trigonometry scores (n=628) ranged from 0 to 
90 with a mean of 51.17 (SD = 15.79).  The passing grade for all of the examinations was 












Variable M SD 
   
Integrated Algebra (n=1424) 69.87 8.91 
Geometry (n=937) 61.55 12.03 






Variable M SD 
   
Integrated Algebra (n=742) 46.58 16.40 
Geometry (n=795) 51.26 15.80 
Algebra II/Trigonometry (n=628) 51.17 15.79 
 
 
Different effect sizes are measured differently based upon the statistical analysis. For a t 
test, d is the measure of effect. The table 7 below shows the measures of effect size for d. 





Table 7: Different values of Cohen’s d 
 
Strength of relationship d  






4.5) Research Question One 
 To answer research question one, 12 between-subjects analyses of variance 
(ANOVAs) were conducted to assess whether there were differences in students’ 
mathematics achievement scores by gender, ethnicity, attendance, and socio-economic 
status.  The dependent variables were unit examination scores in Integrated Algebra, 
Geometry, and Algebra II/Trigonometry.  Seven ANOVAs and five t-tests (for gender, 
ethnicity, attendance, and socio-economic status of a family) were conducted with the 
dependent variable of unit examination performance on Integrated Algebra, Geometry, 
and Algebra II / Trigonometry.  A Bonferroni-type adjustment was made to reduce the 
chance of a Type 1 error.  This adjustment was calculated by dividing alpha .05 by four 
(the number of analyses).  The new alpha value was .013 (.05/4) (Tabachnick & Fidell, 
2006).  Prior to analysis, the assumptions of the ANOVA – normality and homogeneity 
of variance – were assessed.  Normality was examined using skew and kurtosis.  
Skewness is a measure of symmetry or, more precisely, the lack of symmetry. Kurtosis, 




distribution.  None of the values for skew and kurtosis were outside the absolute values of 
2 and 7, respectively, indicating that the assumption was met.  Table 8 presents the values 
of skew and kurtosis. 
 
Table 8: Values of Skew and Kurtosis used to Assess Normality 
 
Variable Skew Kurtosis 
   
Integrated Algebra on Unit Examination Scores 0.15 -0.07 
Geometry on Unit Examination Scores 0.13 -0.37 
Algebra II/Trigonometry on Unit Examination Scores 0.06 0.08 
 
Homogeneity of variance was assessed using Levene’s tests and was violated for 
the following analyses: Integrated Algebra by ethnicity, Integrated Algebra by 
attendance, Geometry by gender, Algebra II/Trigonometry by SES, and Algebra 
II/Trigonometry by gender.  For these analyses, the Welch estimate for the t-test was used 
reported due to the violation of homogeneity of variance.  Thus, seven ANOVAs and five 





Table 9: Results of Levene’s Tests 
 
 
Unit Examination Scores 
on Integrated Algebra 
Unit Examination 
Scores on Geometry 
Unit Examination Scores on 
Algebra II/Trigonometry 
Variable F p F P F p 
       
Ethnicity 5.16 .023 0.42 .520 1.52 .218 
SES 0.01 .906 0.77 .380 7.14 .008 
Gender 1.21 .273 6.78 .009 13.44 .001 
Attendance 9.78 .002 0.48 .491 0.14 .711 
 
The t-test conducted on Integrated Algebra by ethnicity (Table 9) was not 
statistically significant, t (80.03) = -0.48, p = .633, indicating there were no significant 
differences on Integrated Algebra Unit Examination Scores by ethnicity (Black, non-
Hispanic origin vs. other.)  The result of the t-test is presented in Table 10. 
 
Table 10: Independent t Test on Integrated Algebra Unit Examination Scores by Ethnicity 
 
 
Black, not of Hispanic origin Other    
Variable M SD M SD t (88.03) P Cohen’s d 
        





 The ANOVA conducted on Integrated Algebra by SES was not statistically 
significant, F (1, 740) = 0.16, p = .689, indicating there were not differences on 
Integrated Algebra Unit Examination Scores by SES (free/reduced vs. paid).  No 
particular SES group outperformed any other on the Integrated Algebra examination, 
showing that SES was not a particular factor in student performance in the unit 
examination. Students who paid in full for lunch and others with reduced-price or free 
lunches had similar performance.  The result of the ANOVA is presented in Table 11.  
 
Table 11: Analysis of Variance on Integrated Algebra Unit Examination Scores by SES 
 
 
Free/reduced Paid   
 
Variable M SD M SD F (1, 740) P η2 
        
Integrated Algebra 46.68 16.40 46.03 16.44 0.16 .689 .000 
 
 The ANOVA conducted on Integrated Algebra by gender was not statistically 
significant, either, F (1, 740) = 0.01, p = .907, indicating there were not differences on 
Integrated Algebra Unit Examination Scores by gender (male vs. female).  No gender 
outperformed the other on the Integrated Algebra examination, showing that gender was 
not a particular factor in student performance in the unit examination. Males and females 










Male Female   
 
Variable M SD M SD F (1, 740) P η2 
        
Integrated Algebra 46.43 17.53 46.61 16.12 0.01 .907 .000 
 
 The t-test conducted on Integrated Algebra by attendance was statistically 
significant, t (562.06) = -7.49, p < .001, indicating there are significant differences on 
Integrated Algebra Unit Examination Scores by attendance (poor vs. good).  Those 
students who had good attendance (M = 49.46, SD= 16.69) scored statistically higher by 
about 9 points than those with poor attendance (M = 40.68, SD =16.69).  An effect size of 
.56 indicates a medium difference (approximately .50) between the test scores (See Table 
6b).  Students with high attendance outperformed the students with poor attendance on 
the Integrated Algebra examination, showing that attendance was a factor in student 
performance on the unit examination. Students who were present for more than 95% of 
the days during the school year performed better on the unit examination. The result of 
this t-test is presented in Table 13. 
 




Poor Good    
Variable M SD M SD t (562.06) p Cohen’s d 
        





 The ANOVA conducted on Geometry by ethnicity was not statistically 
significant, F (1, 793) = 2.15, p = .143, indicating there were not differences on 
Geometry Unit Examination Scores by ethnicity (Black, non-Hispanic vs. other).  No 
particular ethnic group outperformed the other on the Geometry examination showing 
that ethnicity was not a particular factor in student performance in the unit examination. 
The result of the ANOVA is presented in Table 14.  
 
Table 14: Analysis of Variance on Geometry Unit Examination Scores by Ethnicity 
 
 Black, not of Hispanic origin Other   
 
Variable M SD M SD F (1, 793) P η2 
        
Geometry 51.01 15.73 53.88 16.38 2.15 .143 .003 
 
 The ANOVA conducted on Geometry by SES was also not statistically 
significant, F (1, 793) = 0.00, p = .995, indicating there were not differences on 
Geometry Unit Examination Scores by SES (free/reduced vs. paid lunch).  No particular 
SES group outperformed any other on the Geometry examination, showing that SES was 
not a particular factor in student performance in the unit examination.  The result of the 






Table 15: Analysis of Variance on Geometry Unit Examination Scores by SES 
 
 Free/reduced Paid   
 
Variable M SD M SD F (1, 793) P η2 
        
Geometry 51.27 15.60 51.26 17.05 0.00 .995 .000 
 
 The t-test conducted on Geometry by gender was not statistically significant, t 
(241.48) = 0.22, p = .829, indicating there were not significant differences on Geometry 
unit examination scores by gender (male vs. female).  Neither gender outperformed the 
other on the Geometry examination, showing that gender was not a particular factor in 
student performance in the unit examination. The result of this t-test is presented in Table 
16. 
 
Table 16: Independent t Test on Integrated Algebra Unit Examination Scores by Gender 
 
 Male Female    
Variable M SD M SD t (241.48) p Cohen’s d 
        
Geometry 51.52 17.37 51.20 15.36 0.22 .829 .02 
 
 The ANOVA conducted on Geometry by attendance was statistically significant, 
F (1, 793) = 20.47, p< .001, indicating there were differences on Geometry Unit 
Examination Scores by attendance (poor vs. good).  Students with good attendance (M = 
52.57, SD = 15.42) scored statistically higher, by about 6 points, than those with poor 
attendance (M = 46.46, SD= 16.29).  An effect size of .025 indicates a small difference 




poor attendance on the Geometry examination, showing that attendance was a factor in 
student performance on the unit examination. Students who were present for more than 
95% of the days during the school year performed better on the unit examination.  The 
result of this ANOVA is presented in Table 17. 
  
Table 17: Analysis of Variance on Geometry Unit Examination Scores by Attendance 
Independent t Test on Integrated Algebra Unit Examination Scores by Gender 
 
 Poor Good   
 
Variable M SD M SD F(1, 793) P η2 
        
Geometry 46.46 16.29 52.57 15.42 0.00 .001 .025 
 
 The ANOVA conducted on Algebra II/Trigonometry by ethnicity was not 
statistically significant, F (1, 626) = 3.65, p= .056, indicating that there were no 
differences on Algebra II/Trigonometry Unit Examination Scores by ethnicity (Black, 
non-Hispanic vs. other).  No particular ethnic group outperformed any other on the 
Algebra II / Trigonometry examination, showing that ethnicity was not a particular factor 
in student performance on the unit examination.  The result of this ANOVA is presented 






Table 18: Analysis of Variance on Algebra II/Trigonometry Unit Examination Scores by 
Ethnicity 
 
 Black, non-Hispanic Other   
 
Variable M SD M SD F (1, 626) p η2 
        
Algebra 
II/Trigonometry 
50.83 15.65 55.40 17.11 3.65 .056 .006 
 
The t-test conducted on Algebra II/Trigonometry by SES was statistically significant, t 
(109.43) = 3.57, p = .001, indicating that there are significant differences on Algebra 
II/Trigonometry Unit Examination Scores by SES (free/reduced lunch vs. paid).  Those 
students who had free/reduced lunch (M = 51.86, SD= 16.06) scored statistically higher, 
by about 6 points, than those who paid full price (M = 46.11, SD =12.61).  An effect size 
of .40 indicates a medium difference (approximately 0.50) between the test scores (See 
Table 6b).  Students from low-SES families outperformed the students from high-SES 
families on the Algebra II / Trigonometry examination, showing that SES was a factor in 
the student performance on the unit examination. The result of this t-test is presented in 





Table 19: Independent t Test on Algebra II/Trigonometry Unit Examination Scores by 
SES 
 
 Free/reduced Paid    
Variable M SD M SD t (109.43) p Cohen’s d 
        
Algebra II/Trigonometry 51.86 16.06 46.11 12.61 3.57 .001 .40 
 
 The t-test conducted on Algebra II/Trigonometry by gender was not statistically 
significant, t (189.02) = -0.53, p = .594, indicating that there are not significant 
differences on Algebra II/Trigonometry Unit Examination Scores by gender (male vs. 
female).  Neither gender outperformed the other on the Algebra II / Trigonometry 
examination, showing that gender was not a factor in student performance on the unit 





Table 20: Independent t Test on Algebra II/Trigonometry Unit Examination Scores by 
Gender 
 
 Male Female    
Variable M SD M SD t (189.02) p Cohen’s d 
        
Algebra II/Trigonometry 50.45 19.08 51.38 14.73 -0.53 .594 .05 
 
 The ANOVA conducted on Algebra II/Trigonometry by attendance was 
statistically significant, F (1, 626) = 7.93, p = .005, indicating there were differences on 
Algebra II/Trigonometry Unit Examination Scores by attendance (poor vs. good).  
Students with good attendance (M = 52.04, SD = 15.58) scored statistically higher, by 
about 5 points, than those with poor attendance (M = 47.59, SD= 16.22).  An effect size 
of .013 indicates a small difference between the test scores.  Students with high 
attendance outperformed the students with poorer attendance on the Algebra II / 
Trigonometry examination, showing that attendance was a factor in student performance 
on the unit examination. Students who were present for more than 95% of the days during 
the school year performed better on the unit examination. The result of the ANOVA for 






Table 21: Analysis of Variance on Algebra II/Trigonometry Unit Examination Scores by 
Attendance 
 
 Poor Good   
 
Variable M SD M SD F(1, 626) P η2 
        
Algebra 
II/Trigonometry 
47.59 16.22 52.04 15.58 7.93 .005 .013 
 
After the results were calculated, several tests were run for interactions between 
two variables, ethnicity and gender. Six two-way (between-groups) ANOVAs were 
conducted to determine if there were differences on unit examination scores and Regents 
examination scores by ethnicity and gender.  For the three ANOVAs conducted on unit 
examination scores, the dependent variables were Integrated Algebra Unit Examination 
Scores, Geometry Unit Examination Scores, and Algebra II/Trigonometry Unit 
Examination Scores.  For the three ANOVAs conducted on Regents examination scores, 
the dependent variables were Integrated Algebra Regents Examination Score, Geometry 
Regents Examination Score, and Algebra II/Trigonometry Regents Examination Score.   
Prior to analysis, the assumptions of the ANOVA – normality and homogeneity of 
variance – were assessed.  Normality was examined using skew and kurtosis measures.  
None of the values for skew and kurtosis were outside the absolute values of 2 and 7, 
respectively, indicating that the assumption was correct. The values of Skew and Kurtosis 












Variable Skew Kurtosis Skew Kurtosis 
     
Integrated Algebra 0.15 -0.07 -0.59 0.71 
Geometry 0.13 -0.37 -0.27 -0.02 
Algebra II/Trigonometry 0.06 0.08 0.27 0.15 
 
The assumption of homogeneity of variance was assessed with Levene’s tests.  In 
many cases the ANOVA is considered a robust statistic in which assumptions can be 
violated with relatively minor effects (Howell, 2010).  Because there is not a non-
parametric equivalent of a two-way (between-groups) ANOVA, a violation of the 
assumption of homogeneity was noted, and the ANOVA was conducted.  Homogeneity 
of variance was violated for Integrated Algebra Unit Examination Scores, Integrated 
Algebra Regents Scores, Geometry Regents Scores, and Algebra II/Trigonometry Scores.  
Levene’s Tests of Equality of Variance are presented in Tables 23, and the test values are 













Variable F p F P 
     
Integrated Algebra 3.68 .003 3.43 .005 
Geometry 1.17 .322 2.26 .047 
Algebra II/Trigonometry 0.44 .820 2.78 .017 
 
The ANOVA conducted to assess differences on Integrated Algebra Unit 
Examination Scores by the interaction effects of gender and ethnicity was not significant, 
F (2; 736) = 0.67, p = .512.  The result of the ANOVA conducted to assess differences on 
Integrated Algebra Unit Examination Scores by gender and ethnicity are presented in 
Table 24.  Means and standard deviations are presented in Table 25. 
 
Table 24: Two-way (between-groups) ANOVA on Integrated Algebra Unit Examination 
Scores by Gender and Ethnicity 
 
Variable SS df MS F p η2 
       
Gender 28.54 1 28.54 0.11 .745 .000 
Ethnicity 36.95 2 18.47 0.07 .934 .000 






Table 25: Means and Standard Deviations for Integrated Algebra Unit Examination 
Scores by Ethnicity and Gender 
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 
46.92 24.59 4 48.40 25.16 19 48.14 24.51 23 
Hispanic 
48.57 20.46 14 43.06 16.17 40 44.49 17.35 54 
Black, not of Hispanic origin 
46.19 17.13 131 46.81 15.71 534 46.69 15.99 665 
Total 
46.43 17.53 149 46.61 16.12 593 46.58 16.40 742 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 
Pacific Islander, or multi-racial  
 
The ANOVA conducted to assess differences on Geometry Unit Examination Scores by 
the interaction effects of gender and ethnicity was not significant, F (2; 789) = 0.04, p = 
.957.  Participants in the other ethnicity category (students who are White, Native 
American/American Indian/Alaskan native, Asian or Pacific Islander, or multi-racial) had 
statistically higher mean scores on the Geometry Unit Examination (M = 60.33, SD = 
15.01) than those participants who were Black (M = 50.59, SD = 15.72) and Hispanic (M 
= 50.59, SD = 15.49).  The result of the ANOVA conducted to assess differences on 
Geometry Unit Examination Scores by gender and ethnicity are presented in Table 26.  





Table 26: Two-way (between-groups) ANOVA on Geometry Unit Examination Scores 
by Gender and Ethnicity 
 
Variable SS df MS F p η2 
       
Gender 9.48 1 9.48 0.04 .845 .000 
Ethnicity 1662.94 2 831.47 3.35 .036 .008 
Gender and ethnicity 21.58 2 10.79 0.04 .957 .000 
 
 
Table 27: Means and Standard Deviations for Geometry Unit Examination Scores by 
Ethnicity and Gender 
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 
59.13 15.68 8 60.94 17.34 16 60.33 16.48 24 
Hispanic 
50.42 22.63 8 50.62 14.00 39 50.59 15.49 47 
Black, not of Hispanic origin 
51.17 17.19 152 50.96 15.33 572 51.01 15.73 724 
Total 
51.52 17.37 168 51.20 15.36 627 51.26 15.80 795 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 
Pacific Islander, or multi-racial  
 
The ANOVA conducted to assess differences on Algebra II/Trigonometry Unit 
Examination Scores by the interaction effects of gender and ethnicity was not significant, 
F (2; 622) = 1.55, p = .214.  Participants in the other ethnicity category (students who are 
White, Native American/American Indian/Alaskan native, Asian or Pacific Islander, or 
multi-racial) had statistically higher mean scores on the Algebra II/Trigonometry Unit 




50.83, SD = 15.65) and Hispanic (M = 51.89, SD = 15.84).  The result of the ANOVA 
conducted to assess differences on Algebra II/Trigonometry Unit Examination Scores by 
gender and ethnicity are presented in Table 28.  Means and standard deviations are 
presented by in Table 29. 
 
Table 28: Two-way (between-groups) ANOVA on Algebra II/Trigonometry Unit 
Examination Scores by Gender and Ethnicity 
 
Variable SS df MS F p η2 
       
Gender 132.97 1 132.97 0.54 .462 .001 
Ethnicity 3124.34 2 1562.17 6.37 .002 .020 





Table 29: Means and Standard Deviations for Algebra II/Trigonometry Unit Examination 
Scores by Ethnicity and Gender 
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 
69.06 16.84 3 68.06 16.97 7 68.36 15.98 10 
Hispanic 
60.08 16.68 7 49.98 15.30 30 51.89 15.84 37 
Black, not of Hispanic origin 
49.50 19.00 130 51.21 14.54 451 50.83 15.65 581 
Total 
50.45 19.08 140 51.38 14.73 488 51.17 15.79 628 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 





The ANOVA conducted to assess differences on Integrated Algebra Regents 
Examination Scores by the interaction effects of gender and ethnicity was not significant, 
F (2; 418) = 1.14, p = .321.  The ANOVA conducted to assess differences on gender was 
not significant, F (1; 418) = 1.48, p = .224.  The ANOVA conducted to assess differences 
on ethnicity was not significant, F (2; 418) = 1.95, p = .142.  The result of the ANOVA 
conducted to assess differences on Integrated Algebra Regents Examination Scores by 
gender and ethnicity are presented in Table 30.  Means and standard deviations are 
presented in Table 31. 
 
Table 30: Two-way (between-groups) ANOVA on Integrated Algebra Regents 
Examination Scores by Gender and Ethnicity 
 
Variable SS df MS F p η2 
       
Gender 117.41 1 117.41 1.48 .224 .001 
Ethnicity 309.84 2 154.92 1.95 .142 .003 









Table 31: Means and Standard Deviations for Integrated Algebra Regents Examination 
Scores by Ethnicity and Gender 
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 74.00 
12.31 10 72.22 12.64 27 72.70 12.41 37 
Hispanic 71.68 
9.01 19 68.40 10.87 68 69.11 10.53 87 
Black, not of Hispanic origin 69.75 
9.46 278 69.86 8.44 1022 69.84 8.67 1300 
Total 70.01 
9.54 307 69.83 8.73 1117 69.87 8.91 1424 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 
Pacific Islander, or multi-racial  
 
The ANOVA conducted to assess differences on Geometry Regents Examination 
Scores by the interaction effects of gender and ethnicity was not significant, F (2; 931) = 
0.12, p = .887.  Participants in the other ethnicity category (students who are White, 
Native American/American Indian/Alaskan native, Asian or Pacific Islander, or multi-
racial) had statistically higher mean scores on the Geometry Regents Examination (M = 
69.27, SD = 15.43) than those participants who were Black (M = 61.37, SD = 11.18).  
The result of the ANOVA conducted to assess differences on Geometry Regents 
Examination Scores by gender and ethnicity are presented in Table 32.  Means and 






Table 32: Two-way (between-groups) ANOVA on Geometry Regents Examination 
Scores by Gender and Ethnicity 
 
Variable SS Df MS F p η2 
       
Gender 1,17.86 1 117.86 0.82 .365 .001 
Ethnicity 1,135.54 2 567.77 3.95 .020 .008 
Gender and ethnicity 34.60 2 17.30 0.12 .887 .000 
 
 
Table 33: Means and Standard Deviations for Geometry Regents Examination Scores by 
Ethnicity and Gender 
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 70.43 9.199 7 68.73 17.878 15 69.27 15.425 22 
Hispanic 64.11 14.102 9 60.63 13.109 41 61.26 13.212 50 
Black, not of Hispanic origin 62.39 12.171 176 61.12 11.717 689 61.37 11.814 865 
Total 62.76 12.210 192 61.24 11.973 745 61.55 12.031 937 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 
Pacific Islander, or multi-racial  
 
The ANOVA conducted to assess differences on Algebra II/Trigonometry 
Regents Examination Scores by the interaction effects of gender and ethnicity was not 
significant, F (2; 419) = 1.32, p = .267.  The ANOVA conducted to assess differences on 
gender was not significant, F (1; 419) = 0.37, p = .544.  The ANOVA conducted to assess 
differences on ethnicity was not significant, F (2; 418) = 0.85, p = .430. The result of the 
ANOVA conducted to assess differences on Algebra II/Trigonometry Regents 
Examination Scores by gender and ethnicity are presented in Table 34.  Means and 





Table 34: Two-way (between-groups) ANOVA on Algebra II/Trigonometry Regents 
Examination Scores by Gender and Ethnicity 
 
Variable SS df MS F p η2 
       
Gender 80.46 1 80.46 0.37 .544 .001 
Ethnicity 369.29 2 184.64 0.85 .430 .004 




Table 35: Means and Standard Deviations for Algebra II/Trigonometry Regents 
Examination Scores by Ethnicity and Gender  
 
 Male Female Total 
Ethnicity M SD N M SD N M SD N 
          
Other * 49.00 - 1 57.17 18.68 6 56.00 17.33 7 
Hispanic 54.00 18.08 3 37.44 16.56 18 39.81 17.35 21 
Black, not of Hispanic origin 44.79 14.81 86 41.94 14.56 311 42.56 14.64 397 
Total 45.14 14.83 90 41.97 14.87 335 42.64 14.90 425 
* Students who are White, Native American/American Indian/Alaskan native, Asian or 
Pacific Islander, or multi-racial  
 
 The null hypotheses, that gender, ethnicity, attendance, and SES of a student’s 
family do not have any effect on students’ mathematics achievement in a New York City 
public high school must be rejected.  The t-test conducted on Integrated Algebra by 




significant differences on Integrated Algebra Unit Examination Scores by attendance 
(poor vs. good).  Those students who had good attendance (M = 49.46, SD= 16.69) 
scored statistically higher, by about 9 points, than those with poor attendance (M = 40.68, 
SD =16.69).  The ANOVA conducted on Geometry by attendance was also statistically 
significant, F (1, 793) = 20.47, p< .001, indicating there were differences on Geometry 
Unit Examination Scores by attendance (poor vs. good).  Students with good attendance 
(M = 52.57, SD = 15.42) scored statistically higher, by about 6 points, than those with 
poor attendance (M = 46.46, SD= 16.29).  Additionally, the t-test conducted on Algebra 
II/Trigonometry by SES showed statistical significance, t (109.43) = 3.57, p = .001, 
indicating there are significant differences on Algebra II/Trigonometry Unit Examination 
Scores by SES (free/reduced lunch vs. paid).  Those students who had free/reduced lunch 
(M = 51.86, SD= 16.06) scored statistically higher, by about 6 points, than those who 
paid (M = 46.11, SD =12.61).  Further, the ANOVA conducted on Algebra 
II/Trigonometry by attendance was statistically significant, F (1, 626) = 7.93, p = .005, 
indicating there were differences on Algebra II/Trigonometry Unit Examination Scores 
by attendance (poor vs. good).  Students with good attendance (M = 52.04, SD = 15.58) 
scored statistically higher, by about 5 points, than those with poor attendance (M = 47.59, 
SD= 16.22). In addition, testing for interaction effects of ethnicity and gender revealed 
that there were no differences in performance between males and females of the same 
ethnic background. However, these tests did reveal that students categorized “Other” 
(students who are White, Native American/American Indian/Alaskan native, Asian or 




selected tests. Because the sample size for these students is small, however, these results 
should be viewed with caution. 
 
4.6) Research Question Two 
To answer research question 2, three Pearson correlation analyses were conducted 
to determine if there was a correlation among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores.  Prior to analysis, the assumptions of the 
Pearson correlation – linearity and homoscedasticity – were assessed.  Linearity and 
homoscedasticity were assessed by visually examining scatterplots; the assumptions were 
met.  That is, the variables were interval measurements; they were approximately 
normally distributed; there was a linear relationship between the two variables; outliers 
were removed; and there was homoscedasticity of the data. 
 The correlation between Integrated Algebra Unit Examination Scores and 
Geometry Unit Examination Scores was statistically significant, r (296) = .51, p < .001, 
indicating a positive relationship between Algebra Unit Examination Scores and 
Geometry Unit Examination Scores.  As scores on Algebra increase, scores on Geometry 
increase as well, and vice versa.  A correlation of .51 indicates a large strength of the 
relationship between the two variables.  Additionally, the correlation between Geometry 
Unit Examination Scores and Algebra II/Trigonometry Unit Examination Scores was 
statistically significant, r (336) = .50, p < .001, indicating a positive relationship between 
Geometry Unit Examination Scores and Algebra II/Trigonometry.  As scores on 
Geometry increase, scores on Algebra II/Trigonometry increases as well, and vice versa.  




variables.  The correlation between Integrated Algebra and Algebra II/Trigonometry was 
not statistically significant, perhaps because of the small sample size of 42 students. This 
can be related to the advanced content that is assessed in the Algebra II / Trigonometry 
Regents Examination as compared to the Integrated Algebra Regents Examination. The 
null hypothesis - there is no correlation among the achievements in Integrated Algebra, 
Geometry, and Algebra II/Trigonometry taught in a public high school – must be 
rejected.  There is a positive relationship between Integrated Algebra Unit Examination 
Scores and Geometry Unit Examination Scores, as well as Geometry Unit Examination 
Scores and Algebra II/Trigonometry Unit Examination Scores.  As might be expected, 
students who perform at a particular level on the Integrated Algebra Unit Examination 
perform similarly on the Geometry examination, on average. The results of the Pearson 
correlation analyses are presented in Table 36. 
 
 
Table 36: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores  
 




   
Geometry Unit Examination Scores .51**  
Algebra II/Trigonometry Unit 
Examination Scores 
.10 .50** 




In addition, twelve Pearson correlation analyses were conducted to determine if there was 
a correlation among Integrated Algebra, Geometry, and Algebra II/Trigonometry Unit 
Examination Scores among Black females, Black males, Hispanic males, and Hispanic 
females.  
For Hispanic males (n=9), the correlations between Algebra Unit Examination 
scores and Geometry Unit Examination scores was statistically significant, r (9) = .75, p 
= .019, indicating a positive relationship between Algebra Unit Examination scores and 
Geometry Unit Examination scores.  As scores on Algebra increased, scores on Geometry 
increased as well, and vice versa.  A correlation of .75 indicates a strong relationship 
between the two variables.  
The correlation between Geometry Unit Examination scores and Algebra 
II/Trigonometry Unit Examination scores was not statistically significant, r (3) = .76, p = 
.451 due to the small size of the sample (n=3).  The correlation between Integrated 
Algebra and Algebra II/Trigonometry was not statistically significant, r (3) = .47, p = 
.690.  The results of the Pearson correlation analyses are presented in Table 37. 
 
Table 37: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores for Hispanic Males 
 




   
Geometry Unit Examination Scores 0.75*  
Algebra II/Trigonometry Unit 
Examination Scores 
0.47 0.76 




For Hispanic females (n=40) the correlations between Algebra Unit Examination 
scores and Geometry Unit Examination scores was statistically significant, r (40) = .42, p 
= .007, indicating a positive relationship between Algebra Unit Examination scores and 
Geometry Unit Examination scores.  As scores on Algebra increased, scores on Geometry 
increased as well, and vice versa.  A correlation of .42 indicates a relationship of medium 
strength between the two variables. 
The correlation between Geometry Unit Examination scores and Algebra 
II/Trigonometry Unit Examination scores was not statistically significant, r (17) = .47, p 
= .055.  The correlation between Integrated Algebra and Algebra II/Trigonometry was 
statistically significant, r (18) = .51, p = .031, indicating a positive relationship between 
Algebra Unit Examination scores and Algebra II/Trigonometry Unit Examination scores.  
As scores on Algebra increased, scores on Algebra II/Trigonometry increased as well, 
and vice versa.  A correlation of .51 indicates a strong relationship between the two 
variables.  The results of the Pearson correlation analyses are presented in Table 38. 
 
Table 38: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores for Hispanic Females 
 




   
Geometry Unit Examination Scores .42**  
Algebra II/Trigonometry Unit 
Examination Scores 
.51* .47 





For Black males (n=171) the correlations between Algebra Unit Examination 
scores and Geometry Unit Examination scores was statistically significant, r (171) = .50, 
p < .001, indicating a positive relationship between Algebra Unit Examination scores and 
Geometry Unit Examination scores.  As scores on Algebra increased, scores on Geometry 
increased as well, and vice versa.  A correlation of .50 indicates a strong relationship 
between the two variables. 
The correlation between Geometry Unit Examination scores and Algebra 
II/Trigonometry Unit Examination scores was statistically significant, r (82) = .52, p < 
.001, indicating a positive relationship between Geometry Unit Examination scores and 
Algebra II/Trigonometry Unit Examination scores.  As scores on Geometry increased, 
scores on Algebra II/Trigonometry increased as well, and vice versa.  A correlation of .52 
indicates a relationship of medium strength between the two variables. 
The correlation between Integrated Algebra and Algebra II/Trigonometry was 
statistically significant, r (81) = .49, p < .001, indicating a positive relationship between 
Algebra Unit Examination scores and Algebra II/Trigonometry Unit Examination scores.  
As scores on Algebra increased, scores on Algebra II/Trigonometry increased as well, 
and vice versa.  A correlation of .49 indicates a relationship of medium strength between 







Table 39: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores for Black Males 
 




   
Geometry Unit Examination Scores .50**  
Algebra II/Trigonometry Unit 
Examination Scores 
.49** .52** 
Note. *p <.05, **p < .01. 
For Black females (n=681) the correlations between Algebra Unit Examination 
scores and Geometry Unit Examination scores was statistically significant, r (681) = .55, 
p < .001, indicating a positive relationship between Algebra Unit Examination scores and 
Geometry Unit Examination scores.  As scores on Algebra increased, scores on Geometry 
increased as well, and vice versa.  A correlation of .55 indicates a strong relationship 
between the two variables. 
The correlation between Geometry Unit Examination scores and Algebra 
II/Trigonometry Unit Examination scores was statistically significant, r (296) = .55, p < 
.001, indicating a positive relationship between Geometry Unit Examination Scores and 
Algebra II/Trigonometry Unit Examination Scores.  As scores on Geometry increased, 
scores on Algebra II/Trigonometry increased as well, and vice versa.  A correlation of .55 
indicates a strong relationship between the two variables. 
The correlation between Integrated Algebra and Algebra II/Trigonometry was 
statistically significant, r (302) = .51, p < .001, indicating a positive relationship between 




As scores on Algebra increased, scores on Algebra II/Trigonometry increased as well, 
and vice versa.  A correlation of .51 indicates a strong relationship between the two 
variables.  The results of the Pearson correlation analyses are presented in Table 40. 
 
Table 40: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination Scores for Black Females 
 
 




   
Geometry Unit Examination Scores .55**  
Algebra II/Trigonometry Unit 
Examination Scores 
.51** .55** 
Note. *p <.05, **p < .01. 
 
Comparing the performance in mathematics of Black females, Black males, 
Hispanic males and Hispanic females. 
 
The average of the 14 Hispanic males’ Integrated Algebra unit examination scores 
was 48.6, higher than that of the 40 Hispanic females at 43.1 and the 131Black males at 
46.2. 
  The average of the 534 Black female scores was 46.8, almost the same as that of 
131 Black males and higher than that of the 40 Hispanic females (43.1). 
The average of the Geometry unit examination scores for 572 Black females, 152 




For the Algebra II / Trigonometry unit examination scores, the average of the 7 
Hispanic males was 60.1, much higher than that of 130 Black males (49.5), 451 Black 
females (51.2) and 30 Hispanic females (50.0). 
 
4.7) Research Question Three 
To answer research question 3, three Pearson correlation analyses were conducted 
to determine whether there was a correlation among the three Regents scores in a New 
York City public high school.  Prior to analysis, the assumptions of the Pearson 
correlation – linearity and homoscedasticity – were assessed.  Linearity and 
homoscedasticity were assessed by visually examining scatterplots; the assumptions were 
met.   
 All three correlations were significant.  The correlation between Integrated 
Algebra Regents Examination scores and Geometry Regents Examination Scores was 
significant, r (923) = .55, p < .001, indicating a positive relationship between the two.  As 
Integrated Algebra scores increased, Geometry scores increased as well, and vice versa.  
The correlation of .55 indicates a large strength of the relationship between the two 
variables.  The correlation between Integrated Algebra Regents Examination Scores and 
Algebra II/Trigonometry Regents Examination Scores was statistically significant, r 
(410) = .52, p < .001, indicating a positive relationship between the two.  As Integrated 
Algebra scores increased, Algebra II/Trigonometry scores increased as well, and vice 
versa.  The correlation of .52 indicates a strong relationship between the two variables.  
The correlation between Geometry Regents Examination Scores and Algebra 




< .001, indicating a positive relationship between the two.  As Geometry scores 
increased, Algebra II/Trigonometry scores increased as well, and vice versa.  The null 
hypothesis - there are no correlations among the achievements in the NY State 
Mathematics Regents Examinations in a public high school – must be rejected.  There is a 
positive relationship among all the variables.  The results of the correlation analyses are 
presented in Table 41.  
Table 41: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores for All Students 
 
Variable Integrated Algebra Regents 
Scores 
Geometry Unit Regents 
Scores 
   
Geometry Unit Regents Scores .55**  
Algebra II/Trigonometry Regents 
Scores 
.52** .55** 
Note. *p <.05, **p < .01. 
In addition, twelve Pearson correlation analyses were conducted to determine if 
there was a correlation among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores among Black females, Black males, 
Hispanic males, and Hispanic females. 
 For Hispanic males (n=4) only the correlation between Geometry Regents 
Examination Scores and Algebra II/Trigonometry Regents Examination Scores include 
enough people to produce meaningful results.  The correlation was not significant, r (4) = 





Table 42: Pearson Correlation among Geometry and Algebra II/Trigonometry Regents 
Examination Scores for Hispanic Males  
 
Variable Algebra II/Trigonometry Regents Examination Scores 
  
Geometry Regents Examination 
Scores 
.05 
Note. *p <.05, **p < .01. 
 
For Hispanic females (n=14) the correlations between Algebra Regents 
Examination scores and Geometry Regents Examination scores was statistically 
significant, r (14) = .57, p = .033, indicating a positive relationship between Algebra 
Regents Examination scores and Geometry Regents Examination scores.  As scores on 
Algebra increased, scores on Geometry increased as well, and vice versa.  A correlation 
of .57 indicates a strong relationship between the two variables.  The correlation between 
Geometry Regents Examination scores and Algebra II/Trigonometry Regents 
Examination scores was not statistically significant, r (17) = .16, p = .542.  The 
correlation between Integrated Algebra and Algebra II/Trigonometry was not statistically 
significant, r (3) = .98, p = .117.  The results of the Pearson correlation analyses are 






Table 43: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores for Hispanic Females 
 




   
Geometry Regents Examination 
Scores 
.57*  
Algebra II/Trigonometry Regents 
Examination Scores 
.98 .16 
Note. *p <.05, **p < .01. 
For Black males (n=49) the correlations between Algebra Regents Examination 
scores and Geometry Regents Examination scores were statistically significant, r (49) = 
.57, p < .001, indicating a positive relationship between Algebra Regents Examination 
scores and Geometry Regents Examination scores.  As scores on Algebra increased, 
scores on Geometry increased as well, and vice versa.  A correlation of .57 indicates a 
strong relationship between the two variables. 
The correlation between Geometry Regents Examination scores and Algebra 
II/Trigonometry Regents Examination scores was statistically significant, r (65) = .51, p 
< .001, indicating a positive relationship between Geometry Regents Examination scores 
and Algebra II/Trigonometry Regents Examination scores.  As scores on Geometry 
increased, scores on Algebra II/Trigonometry increased as well, and vice versa.  A 




The correlation between Integrated Algebra and Algebra II/Trigonometry was 
statistically significant, r (5) = .96, p = .009, indicating a positive relationship between 
Algebra Regents Examination scores and Algebra II/Trigonometry Regents Examination 
scores.  As scores on Algebra increased, scores on Algebra II/Trigonometry increased as 
well, and vice versa.  A correlation of .96 indicates a very strong relationship between the 
two variables.  The results of the Pearson correlation analyses are presented in Table 44. 
 
Table 44: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores for Black Males 
 




   
Geometry Regents Examination 
Scores 
.57**  
Algebra II/Trigonometry Regents 
Examination Scores 
.96** .51** 
Note. *p <.05, **p < .01. 
 
For Black females (n=220) the correlations between Algebra Regents 
Examination scores and Geometry Regents Examination scores were statistically 
significant, r (220) = .45, p < .001, indicating a positive relationship between Algebra 
Regents Examination scores and Geometry Regents Examination scores.  As scores on 
Algebra increased, scores on Geometry increased as well, and vice versa.  A correlation 




The correlation between Geometry Regents Examination scores and Algebra 
II/Trigonometry Regents Examination scores was statistically significant, r (242) = .51, p 
< .001, indicating a positive relationship between Geometry Regents Examination scores 
and Algebra II/Trigonometry Regents Examination scores.  As scores on Geometry 
increased, scores on Algebra II/Trigonometry increased as well, and vice versa.  A 
correlation of .51 indicates a strong relationship between the two variables.  
The correlation between Integrated Algebra and Algebra II/Trigonometry was not 
statistically significant, r (34) = .01, p = .962 due to the small size the sample (n=34).  
The results of the Pearson correlation analyses are presented in Table 45. 
 
Table 45: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores for Black Females 




   
Geometry Regents Examination 
Scores 
.45**  
Algebra II/Trigonometry Regents 
Examination Scores 
.01 .51** 







4.8) Research Question Four 
To answer research question 4, nine Pearson correlation analyses were conducted 
to determine if there was a correlation between Regents scores in a New York City public 
high school and unit examination scores.  Prior to analysis, the assumptions of the 
Pearson correlation – linearity and homoscedasticity – were assessed.  Linearity and 
homoscedasticity were assessed by visually examining scatterplots; the assumptions were 
met. 
 All but one of the correlations were positively, statistically significant.  The only 
correlation that was not significant was between Integrated Algebra Unit Examination 
Scores and Algebra II/Trigonometry.  The other eight correlations were positively 
related, suggesting that as one increased, the other increased.  The correlations ranged 
from medium to large, where .30 - .49 indicates a medium relationship and .50 - .69 
indicates a large relationship (Cohen, 1988).  The null hypothesis - there are no 
correlations between the achievement in mathematics courses taught in a public high 
school and the NYSRE – must be rejected.  The only correlation that was not significant 
was between Integrated Algebra Unit Examination Scores and Algebra II/Trigonometry 
Regents due to the small sample size of 17 students, which made meaningful calculations 






Table 46: Pearson Correlations among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores with Integrated Algebra, Geometry, and 
Algebra II/Trigonometry Unit Examination Scores 





Unit Examination Scores 
    
Integrated Algebra 
Regents Scores 
.62** .53** .44** 
Geometry Regents 
Scores 
.47** .64** .50** 
Algebra II/Trigonometry 
Regents Scores 
.45 .54** .53** 




This chapter presented the results of analyses to determine the relationship among 
gender, SES, school attendance, and ethnicity on the mathematics achievement of high 
school students.  Assessment data was collected from the Unit Examinations for the 
Integrated Algebra, Geometry and Algebra II / Trigonometry courses. (RQ1) Seven 
ANOVA and five t-tests were conducted to find the different effects of the variables. 
Five t-tests were conducted for Integrated Algebra by Ethnicity (Black, non-
Hispanic vs. Others); Integrated Algebra by Attendance (poor vs. good); Geometry by 
Gender (male vs. female); Algebra II / Trigonometry by SES (free/reduced lunch vs. 




Seven ANOVA were conducted for Integrated Algebra SES (free/reduced vs. paid 
lunch), Integrated Algebra by Gender (male vs. female), Geometry by Ethnicity (Black, 
non-Hispanic vs. Other), Geometry by SES (free/reduced lunch vs. paid), Geometry by 
Attendance (poor vs. good), Algebra II / Trigonometry by Ethnicity (Black, non-Hispanic 
vs. Other), and Algebra II / Trigonometry by Attendance (poor vs. good).  
 Using two-way (between-groups) ANOVA for Gender and Ethnicity combined 
versus Integrated Algebra, Geometry and Algebra II / Trigonometry showed that there 
was no significant correlation among the three courses.  The results of the study revealed 
that attendance and the SES of a family had an effect on students’ mathematics 
achievement in the studied New York City public high school. There was, however, no 
evidence that students’ gender and ethnicity bore any relation to mathematics 
achievement. This was consistent with the research outcome of Green (1995) and 
Rasinski et al. (1995) 
For the second research question (RQ2) three Pearson correlation analyses were 
conducted to determine if there was a correlation among Integrated Algebra, Geometry, 
and Algebra II / Trigonometry unit examination scores. There was a positive correlation 
between the Integrated Algebra and Geometry unit examinations scores. As scores on 
Integrated Algebra increased, scores on Geometry also increased and vice versa. 
There was a positive correlation between the Geometry and Algebra II / 
Trigonometry unit examination scores. As scores on Geometry increased, scores on 
Algebra II / Trigonometry also increased and vice versa. There was no correlation 
between the Integrated Algebra and Algebra II / Trigonometry unit examination scores 




that there is a positive relationship between Integrated Algebra and Geometry unit 
examination scores, as well as Geometry and Algebra II / Trigonometry unit examination 
scores.  
Among Hispanic males, there was a positive correlation between the Integrated 
Algebra and Geometry unit examinations scores. There was no correlation between the 
Geometry and Algebra II / Trigonometry, and Integrated Algebra and Algebra II / 
Trigonometry unit examination scores. 
Among Hispanic females, there was a positive correlation between the Integrated 
Algebra and Geometry unit examinations scores and the Integrated Algebra and Algebra 
II / Trigonometry unit examination scores. Because the sample size was so small, it was 
not possible to calculate the correlation between the Geometry and Algebra II / 
Trigonometry unit examination scores meaningfully. 
Among Black males, there was a positive correlation among all of the three 
courses—Integrated Algebra, Geometry, and Algebra II / Trigonometry unit examination 
scores.  
Among Black females, there was likewise a positive correlation among all of the 
three courses—Integrated Algebra, Geometry, and Algebra II / Trigonometry unit 
examination scores.  
 
For the third research question (RQ3), three Pearson correlation analyses were 
conducted to determine if there is a correlation among the Regents scores in a New York 
City public high school. All three correlations were significant. There was a positive 




As scores on Integrated Algebra increased, scores on Geometry also increased. 
There was a positive correlation between the Geometry and Algebra II / Trigonometry 
Regents examination scores. As scores on Geometry increased, scores on Algebra II / 
Trigonometry increased as well, and vice versa. There was also a positive correlation 
between the Integrated Algebra and Algebra II / Trigonometry Regents examination 
scores. As scores on Integrated Algebra increased, scores on Algebra II / Trigonometry 
increased as well, and vice versa. 
Among Hispanic males, there were no correlations between the Geometry and 
Algebra II / Trigonometry Regents Examinations scores. The correlation between the 
Geometry and Algebra II / Trigonometry Regents Examination scores could not be 
calculated meaningfully due to the small sample size. 
Among Hispanic females, there was a positive correlation between the Integrated 
Algebra and Geometry Regents Examinations scores. The study produced no correlations 
in this sub-group between the Geometry and Algebra II / Trigonometry Regents 
Examinations scores and between Integrated Algebra and Algebra II / Trigonometry 
Regents Examinations scores. 
Among Black males, there was a positive correlation among all of the three 
Regents Examinations—Integrated Algebra, Geometry and Algebra II / Trigonometry. 
Among Black females, there was a positive correlation between the Integrated 
Algebra and Geometry Regents Examinations scores and between Geometry and Algebra 
II / Trigonometry Regents Examinations scores. Correlation between the Integrated 
Algebra and Algebra II / Trigonometry Regents Examination scores could not be 





For the fourth research question (RQ4), nine Pearson Correlation analyses are 
conducted to determine if there is a correlation between the unit examinations and 
Regents examination scores in a New York City public high school.  Eight Pearson 
Correlations analyses showed positive correlations among the following variables: 
Integrated Algebra Regents and unit examination scores; Integrated Algebra Regents and 
Geometry unit examination scores; Geometry Regents and Integrated Algebra unit 
examination scores; Geometry Regents and Geometry unit examination scores; Geometry 
Regents and Algebra II / Trigonometry unit examination scores; Algebra II / 
Trigonometry Regents and Integrated Algebra unit; Algebra II Trigonometry Regents and 
Geometry unit examination scores; and Algebra II / Trigonometry Regents and unit 
examinations scores. Only one analysis showed no correlation and was not statistically 
significant—Integrated Algebra Regents and Algebra II / Trigonometry unit examination 
scores.  
 




RQ 1: What effect, if any, do gender, ethnicity, attendance, and socio-
economic status of a family have on students’ mathematics 





Attendance   Socio-Economic Status (SES) 
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families with low 
socio-economic 
status scored higher 
 




RQ 1: What effect, if any, do gender, ethnicity, attendance, and socio-economic 
status of a family have on students’ mathematics achievement in a New 
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RQ 1: What effect, if any, do gender, ethnicity, attendance, and socio-
economic status of a family have on students’ mathematics achievement in a 
New York City public high school? 
 
Ethnicity and Gender Ethnicity and Gender 
(Unit Examinations) (Regents Examinations) 
  
Integrated Algebra vs. (Ethnicity and Gender) Integrated Algebra vs. (Ethnicity and Gender) 
    
Ethnicity and Gender  Sample 
Size 
Black Male 131 
Black Female 534 
Hispanic Male 14 
Hispanic Female 40 
Other Male 4 








Ethnicity and Gender  Sample 
Size 
Black Male 278 
Black Female 1022 
Hispanic Male 19 
Hispanic Female 68 
Other Male 10 








    
    
Geometry vs. (Ethnicity and Gender) Geometry vs. (Ethnicity and Gender) 
    
Ethnicity and Gender  Sample 
Size 
Black Male 152 
Black Female 572 
Hispanic Male 8 
Hispanic Female 39 
Other Male 8 








Ethnicity and Gender  Sample 
Size 
Black Male 176 
Black Female 689 
Hispanic Male 9 
Hispanic Female 41 
Other Male 7 








    
    
Algebra II / Trigonometry vs. (Ethnicity and Gender) Algebra II / Trigonometry vs. (Ethnicity and Gender) 
    
Ethnicity and Gender  Sample 
Size 
Black Male 130 
Black Female 451 
Hispanic Male 7 
Hispanic Female 30 
Other Male 3 








Ethnicity and Gender  Sample 
Size 
Black Male 86 
Black Female 311 
Hispanic Male 3 
Hispanic Female 18 
Other Male 1 









RQ 2: What are the relationships among  students’ achievements in 
Integrated Algebra, Geometry, and Algebra II/Trigonometry taught 






Integrated Algebra 742 
Geometry 795 





 Integrated Algebra vs. Geometry 296 
 Geometry vs. Algebra II / Trigonometry 336 































Integrated Algebra vs. Geometry Positive and Significant 
Geometry vs. Algebra II / Trigonometry Positive and Significant 
Integrated Algebra vs. Algebra II / Trigonometry Not Significant 
  

























RQ 3: What are the relationships among students’ achievements on the 





Regents Examinations Sample 
Size 
Integrated Algebra 1424 
Geometry 937 





Regents Examinations Sample Size 
Integrated Algebra vs. Geometry 923 
Geometry vs. Algebra II / Trigonometry 404 































Regents Examinations Correlation 
Integrated Algebra vs. Geometry Positive and Significant 
Geometry vs. Algebra II / Trigonometry Positive and Significant 
Integrated Algebra vs. Algebra II / Trigonometry Positive and Significant 

























Integrated Algebra Regents vs. All Unit Examinations 
 
Sample Size and Results 
 




Integrated Algebra Regents vs. Integrated Algebra Unit Examination 671 Positive and Significant 
Integrated Algebra Regents vs. Geometry Unit Examination 778 Positive and Significant 
































RQ 4: What are the correlations between students’ achievement on 
mathematics courses taught in a public high school and the NY 

















817 607 21 



















RQ 4 Continued 
 
RQ 4: What are the correlations between students’ achievement on mathematics 




Geometry Regents vs. All Unit Examinations 
 
Sample Size and Results 
 




Geometry Regents vs. Integrated Algebra Unit Examinations 271 Positive and Significant 
Geometry Regents vs. Geometry Unit Examinations 663 Positive and Significant 

























































371 566 62 




526 students did not take either examination 
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RQ 4 Continued 
 
RQ 4: What are the correlations between students’ achievement on 
mathematics courses taught in a public high school and the NY 
State Regents Examination? 
 
 
Algebra II / Trigonometry Regents vs. All Unit Examinations 
 
Sample Size and Results 
 




Algebra II / Trigonometry Regents vs. Integrated Algebra Unit Examination 17 Not Significant 
Algebra II / Trigonometry Regents vs. Geometry Unit Examination 188 Positive 






















375 students did not take either examination 










493 students did not take either examination 





2 423 205 




895 students did not take either examination 
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Chapter 5: Discussion and Interpretations of the Results 
 
5.1) Introduction 
 Earlier studies typically have used one measure of achievement, scores on 
standardized tests to look with a national perspective at relationships among different 
factors. Built on the suggestions of Mosely and Tate (Mosley, 2006; Tate, 1997), this 
research considered and ran tests on data gathered from a single large school.  The study 
sought to find the relationship between and among standardized test scores (unit 
examinations and NYSREs) and four independent factors: student gender, family SES, 
ethnicity, and school attendance. Second, the investigation inquired into the relationship 
between standardized test scores and class performance. This chapter discusses the study 
findings from the analysis of and statistical testing on the data, the practical implications 




The four hypotheses and the answers to four research questions dictated the 
direction of this study. This chapter comments on the analyses of the data and offers a 
discussion of the relationships that gender, SES, school attendance, and ethnicity have 
with high school students’ mathematics achievement at one large, urban school.  
Assessment data were collected from the Unit Examinations for the Integrated Algebra, 





5.3) Research Question One 
What effect, if any, do gender, ethnicity, attendance, and family socio-economic 
status have on students’ mathematics achievement in a New York public high school? 
The first hypothesis tested the effect, if any, that gender, ethnicity, attendance, 
and the SES of a family had on students’ mathematics achievement in a New York City 
public high school.  Seven ANOVA and five t-tests were conducted to find the effects of 
these four factors on students’ achievement in a New York City public high school. Five 
t-tests were conducted for Integrated Algebra by ethnicity (Black, non-Hispanic vs. 
others), Integrated Algebra by Attendance (poor vs. good), Integrated Algebra by 
Geometry by Gender (male vs. female), Algebra II / Trigonometry by SES (free/reduced 
lunch vs. paid), and Algebra II / Trigonometry by Gender (male vs. female). Seven 
ANOVA were conducted for Integrated Algebra by SES (free/reduced lunch vs. paid), 
Integrated Algebra by gender (male vs female), Geometry by ethnicity (Black, non-
Hispanic vs. other), Geometry by SES (free/reduced vs. paid), Geometry by Attendance 
(poor vs. good), Algebra II / Trigonometry by Ethnicity (Black, non-Hispanic vs. other), 
and Algebra II / Trigonometry by Attendance (poor vs. good).  
The results of the study revealed that attendance and the SES of a family have an 
effect on students’ mathematics achievement in a New York City public high school. The 
analyses of the data revealed no effect of gender and ethnicity on students’ mathematics 
achievement. 
There were no significant differences on Integrated Algebra, Geometry, and 
Algebra II / Trigonometry Unit Examination Scores by gender. This was consistent with 
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the report from the Center on Education Policy (CEP) that in the United States, in 
general, female students did as well as male students in mathematics in various grades 
and at achievement levels (Chudowsky & Chudowsky, 2010).  As noted before, some 
states (AR, HI, KY, ND, NH, NM, RI, SC, WV, and WY) have shown minor trends of 
one group doing better than the other (Chudowsky & Chudowsky, 2010).  The results 
also accorded with the work that Tate (1997) did which indicated a rise in the 
achievement levels of both male and female students had increased. More relevant to the 
current discussion is the fact that, although the research also found that on standardized 
examinations female students tended to be outstripped by their male counterparts, that 
gap between the genders was small and generally not significant. Likewise, these results 
also align with the considerable body of literature which has indicated that the gender 
difference is minimal in the testing results of examination that measured mathematical 
ability (Ai, 2002; Alkhateeb, 2001; Friedman, 1989; Hall and Davis, 1999; Leder, 1992; 
Ma, 1999; Ma & Kishor, 1997; Quinn & Spencer, 2001; Snyder & Dillow, 2010; Sprigler 
& Alsup, 2003) . 
There were no significant differences on Integrated Algebra, Geometry, and 
Algebra II / Trigonometry Unit Examination Scores by ethnicity (Black vs. Others—non 
white). This was also consistent with the existing literature (Baker, Keller-Wolff, & 
Wolf-Wendel, 2000; Byrnes, 2003; Tate, 1997; Green, 1995; NCTM, 1989, 1991, 1995; 
NRC, 1993; Snyder, 2009;).  The findings were also consistent with the report published 
by the National Center of Education Statistics (2001) on the trends in mathematics 
achievement in 2000.  
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However, there were significant differences on the Algebra II / Trigonometry unit 
examination scores by SES (free/reduced lunch vs. paid).  Low-SES students scored 
higher than their higher-SES counterparts on the Algebra II / Trigonometry standardized 
tests. This might be explained by the fact that the school offers mentoring and tutoring for 
the off-track students in their 3rd year. These students have low grade 8 Mathematics and 
ELA scores, and most of them are from low-SES families. These students tend to do 
better in the third-year mathematics course (Algebra II / Trigonometry).  Using two 
variables, Gender and Ethnicity, and running calculations to uncover corrections among 
them and Integrated Algebra, Geometry and Algebra II / Trigonometry, showed no 
significant correlations among the three courses. 
This was consistent with these studies of literature (Bankston and Caldas, 1998; 
Caldas & Bankston, 1997; Crane, 1996; Grant & Sleeter, 1986; Green, 1995; Hoffer et 
al., 1995; Knapp and Woolverton, 1995;  Secada, 1992; Tate, 1997).  The results were 
also consistent with  other literature by Baker, Keller-Wolff, and Wolf-Wendel, 2000; 
Eamon, 2002; Jumerson, Egeland & Teo, 1999; Lubienski, 2000; Mooney and Thornton, 
1999; Ma, 2000; Nichols, 2003; Opdenakker, Van Damme, Fraine, Van Landeghem, and 
Oghena, 2002; Parcel and Dufur, 2001; Signer, Beasley, and Bauer, 1997; Yang, 2003). 
There were significant differences on Integrated Algebra, Geometry, and Algebra 
II / Trigonometry Unit Examination Scores by attendance (poor vs. good). The effects of 
attendance on the unit examinations scores in these three courses were also consistent 
with the literature (Ledman & Kamuche, 2002; Mosley, 2006; Romer, 1993).  Using two-
way (between-groups) ANOVA for Gender and Ethnicity combined versus Integrated 
Algebra, Geometry, and Algebra II / Trigonometry showed that there was no significant 
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correlation among the three courses.  This result shows that there was no achievement 
gap among Hispanic males, Hispanic females, Black males, and Black females. 
 
5.4) Research Question Two 
What are the relationships between students’ achievements in Integrated Algebra, 
Geometry, and Algebra II/Trigonometry taught in a public high school? 
The second hypothesis tested the correlations among the achievements in 
Integrated Algebra, Geometry, and Algebra II/Trigonometry.  Three Pearson correlation 
analyses were conducted to determine if there is a correlation among the Integrated 
Algebra, Geometry and Algebra II / Trigonometry unit examination scores. There was a 
positive correlation between the Integrated Algebra and Geometry unit examinations 
scores. As scores on the Integrated Algebra unit examination increased, scores on the 
Geometry unit examination also increased and vice versa. 
There was a positive correlation between the Geometry and Algebra II / 
Trigonometry unit examination scores. As scores on the Geometry unit examination 
increased, scores on the Algebra II / Trigonometry unit examination also increased and 
vice versa. There was no correlation between the Integrated Algebra and Algebra II / 
Trigonometry unit examination scores.  This resulted in the conclusion that there is a 
positive relationship between the Integrated Algebra and the Geometry unit examination 
scores, as well as the Geometry and the Algebra II / Trigonometry unit examinations 
scores.  
This study found that the correlation between Integrated Algebra unit examination 
scores and Geometry unit examination scores was statistically significant indicating a 
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positive relationship between Algebra and Geometry unit examination scores. As scores 
on the Algebra unit examination increased, scores on the Geometry unit examination 
increased as well, and vice versa. Additionally, the correlation between the Geometry and 
Algebra II/Trigonometry unit examination scores was statistically significant, indicating a 
positive relationship between Geometry and Algebra II/Trigonometry unit examination 
scores.  As scores on the Geometry unit examination increased, scores on the Algebra 
II/Trigonometry unit examination increased as well, and vice versa.  The correlation 
between Integrated Algebra and Algebra II/Trigonometry was not statistically significant. 
There was a positive relationship between the Integrated Algebra and Geometry 
unit examination scores as well as the Geometry and Algebra II/Trigonometry unit 
examination scores.  This result, too, matches the previous research (Casey, Nuttall, & 
Pezaris, 2001; Reis & Park, 2001). 
In addition, twelve Pearson correlation analyses were conducted to determine if 
there was a correlation among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Unit Examination scores among Black females, Black males, Hispanic 
males, and Hispanic females. 
For Hispanic males there was positive correlation between the Integrated Algebra 
and Geometry Unit Examination scores, but it was not possible to calculate meaningfully 
any correlations between the Geometry and Algebra II / Trigonometry and between the 
Integrated Algebra and Algebra II / Trigonometry Unit Examination scores because of 
the small sample sizes. 
However, for Hispanic females the correlation between Integrated Algebra Unit 
Examination scores and Geometry Unit Examination scores, and between Integrated 
171 
 
Algebra and Algebra II/Trigonometry Unit Examination scores was statistically 
significant. However, the small sample size made it impossible to calculate any 
correlation between Geometry, and Algebra II / Trigonometry Unit Examinations in any 
meaningful manner. 
 For Black males and Black females the correlation among all of the three unit 
examinations, Integrated Algebra Unit, Geometry, and Algebra II / Trigonometry was 
statistically significant. 
 
5.5) Research Question Three 
What are the relationships between students’ achievements on the NY State 
Mathematics Regents Examinations in a public high school? 
The third hypothesis tested the correlations among the achievements in the New 
York State Mathematics Regents Examinations in a public high school. All three 
correlations (for Integrated Algebra, Geometry and Algebra II / Trigonometry) were 
significant. The correlation between Integrated Algebra Regents examination scores and 
Geometry Regents examination scores was significant, indicating a positive relationship 
between Integrated Algebra Regents examination scores and Geometry Regents 
examination scores.  As scores on the Integrated Algebra Regents examination increased, 
scores on the Geometry Regents examination also increased and vice versa.  
The correlation between Integrated Algebra Regents Examination Scores and 
Algebra II/Trigonometry Regents Examination Scores was statistically significant, 
indicating a positive relationship between Integrated Algebra Regents Examination 
Scores and Algebra II/Trigonometry Regents Examination Scores.  As scores on the 
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Integrated Algebra Regents examination increased, scores on the Algebra II / 
Trigonometry examination increased as well, and vice versa. 
The correlation between Geometry Regents Examination Scores and Algebra 
II/Trigonometry Regents Examination Scores was statistically significant, indicating a 
positive relationship between Geometry Regents Examination Scores and Algebra 
II/Trigonometry Regents Examination Scores.  As scores on the Geometry Regents 
examination increased, scores on the Algebra II / Trigonometry Regents examination 
increased as well, and vice versa. In summary there is a positive relationship among the 
Integrated Algebra, Geometry, and Algebra II / Trigonometry Regents Examinations.  
In addition, twelve Pearson correlation analyses were conducted to determine if 
there was a correlation among Integrated Algebra, Geometry, and Algebra 
II/Trigonometry Regents Examination Scores among Black females, Black males, 
Hispanic males, and Hispanic females. 
 
Hispanic Males. The correlation between Integrated Algebra and Geometry and between 
Integrated Algebra and Algebra II/Trigonometry Regents Examinations scores among 
Hispanic males could not be meaningfully calculated because of the small sample size. 
There was no significant correlation between the Geometry and Algebra II / 
Trigonometry Regents Examinations scores. 
 
Hispanic Females. The correlation between Integrated Algebra and Geometry Regents 
Examination scores among Hispanic females was statistically significant, indicating a 
positive relationship between the two variables.  The correlation between Geometry and 
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Algebra II / Trigonometry and between Integrated Algebra Regents Examination scores 
and Algebra II / Trigonometry Regents Examination Scores was not significant, showing 
that there was no correlation between the variables.  
 
Black Males. The correlation between all the Regents Examinations among the Black 
males was significant, indicating a positive relationship between the different variables. 
 
Black Females. The correlation between Integrated Algebra Regents Examination scores 
and Geometry Regents Examination scores among Black females was statistically 
significant,  indicating a strong, positive relationship between the two variables.  The 
correlation between Geometry Regents Examination scores and Algebra II / 
Trigonometry Regents Examination scores among Black females was also statistically 
significant, indicating a positive relationship between the two variables. However, the 
correlation between Integrated Algebra Regents Examination scores and Algebra II / 
Trigonometry Regents Examination scores among Black females was not statistically 
significant, indicating no correlation between the variables. 
 
5.6) Research Question Four 
 What are the correlations between the achievement in mathematics courses taught 
in a public high school and the New York State Regents Examination? 
The fourth hypothesis tested the correlations between the achievement in 
mathematics courses taught in a public high school and the NYSRE. Correlations were 
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found among Integrated Algebra, Geometry, and Algebra II / Trigonometry Regents 
Examinations and Unit Examinations. Nine Pearson Correlation analyses are conducted 
to determine if there is a correlation between unit examinations and Regents examination 
scores in a New York City public high school.  Eight Pearson Correlations analyses 
showed positive correlations among the following variables: Integrated Algebra Regents 
and Integrated Algebra unit examinations; Integrated Algebra Regents and Geometry unit 
examinations; Geometry Regents and Integrated Algebra unit examinations; Geometry 
Regents and Geometry unit examinations; Geometry Regents and Algebra II / 
Trigonometry unit examinations; Algebra II / Trigonometry Regents  and Integrated 
Algebra unit exam;  and Algebra II / Trigonometry Regents Examination and Algebra II / 
Trigonometry unit examination. Only one analysis showed negative correlation—
Integrated Algebra Regents examination vs. Algebra II / Trigonometry unit examination. 
All but one of the correlations were positively, statistically significant.  The other 




Based on the study results, attendance and family SES have a meaningful 
relationship to mathematics achievement in the New York City public high school, which 
was the subject of this investigation. On the other hand, gender and ethnicity showed no 
relationship to students’ mathematics achievement. 
Consistent with the report from the Center on Education Policy (CEP), which 
reported that in the United States male and female students perform equally well in 
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mathematics through various grades and levels (Chudowsky & Chudowsky, 2010), the 
data from the current study show no significant differences on Integrated Algebra, 
Geometry, and Algebra II / Trigonometry Unit Examination scores by gender.  
Similarly, ethnicity, classified as Black vs. other non-Whites, produced no 
differences on Integrated Algebra, Geometry, and Algebra II / Trigonometry Unit 
Examination scores of significance. As was the case with gender, this result aligned with 
the existing literature (Baker, Keller-Wolff, & Wolf-Wendel, 2000; Byrnes, 2003; Green, 
1995; NCTM, 1989, 1991, 1995; NRC, 1993; Snyder, 2009; Tate, 1997).  Furthermore, 
the data here were in agreement with the results of the report on mathematics 
achievement trends in 2000 published by the National Center of Education Statistics 
(2001). Running the figures by SES, however, did produce differences of significance on 
the Algebra II / Trigonometry unit examination scores.  Perhaps somewhat surprisingly, 
low-SES students outdid their higher-SES counterparts on the Algebra II / Trigonometry 
standardized tests. It is possible that this was the result of the mentoring and tutoring that 
the school provides for students in their third year who have demonstrably fallen behind. 
Students included in this program have had low grade 8 Mathematics and ELA scores; 
most of the students in this program come from low-SES families. It is these students 
who, in general, show better results in the third-year mathematics course, Algebra II / 
Trigonometry. 
Unsurprisingly, attendance proved to be a significant factor in students’ Integrated 
Algebra, Geometry, and Algebra II / Trigonometry Unit Examination scores.  Those who 
had poor attendance performed less well than those with good attendance records. These 
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results were also in accord with the existing literature (Ledman & Kamuche, 2002; 
Mosley, 2006; Romer, 1993) 
There was a positive relationship between Integrated Algebra and Geometry and 
between Geometry and Algebra II/Trigonometry unit examination scores.  This result 
matches the previous research (Casey, Nuttall, & Pezaris, 2001; Reis & Park, 2001). 
There was also a positive relationship among the Integrated Algebra, Geometry, 
and Algebra II / Trigonometry Regents Examinations. A similar positive correlation 
among all the regents and unit examinations existed except between Integrated Algebra 
and Algebra II / Trigonometry unit examination scores. 
There were some interesting patterns that were found in this research study. 
Gender and ethnicity had no effect on student achievement. However, the 17 female 
Hispanic students who took the Integrated Algebra Regents Examination showed varied 
results with no correlation on the Geometry Regents Examination. Also, the three 
students who took the Geometry Regents Examination showed varied results with no 
correlation on the Algebra II / Trigonometry Examination. This is attributed to the fact 
that the sample size was very small. Another reason is perhaps the fact that female 
Hispanics tend to start working at the age of 16 and start coming late to school and to 
their classes. These female Hispanic students who live away from the school in other 
neighborhoods have no time to homework and are often tired during the school day. This 
directly affects their performance in their grade 10 and grade 11 Regents Examinations 
(Geometry and Algebra II/Trigonometry. 
However, overall, students from low-SES families did better on the grade 11 
Algebra II / Trigonometry unit examinations. In terms of averages, that of the Hispanic 
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males’ Integrated Algebra unit examination scores was higher than that of the Hispanic 
females and Black males. The average of the Black female scores was almost the same as 
that of the Black males but higher than that of Hispanic females. The average of the 
Geometry unit examination scores for Black females, Black males, Hispanic females, and 
Hispanic males were approximately the same.  For the Algebra II / Trigonometry unit 
examination scores, the Hispanic male average was much higher than those of the Black 





Chapter 6: Summary, Conclusions, and Recommendations 
 
6.1) Introduction 
The statistical data were explored not at the national or citywide level but at a 
local school level. The National Center for Education Statistics (NCES) and the Institute 
of Education Sciences (IES) have in the past several years presented data showing status 
and trends in the education of various demographic groups. My work is a continuation of 
what has been done at a national level. Ethnicity and gender had no significant effect on 
student achievement. However, attendance showed a significant effect on student 
achievement in all three courses evaluated. Students from low-SES families did notably 
well in their third year course—Algebra II / Trigonometry. This achievement is attributed 
to the after-school programs that the school offered for students who were not on track to 
graduate with their class. Most of these students were from low-income families. This 
intervention produced better results for those who participated in comparison to those of 
other students. This work will help the Department of Education make policies and do 
further research. The research outcome partially aligns with Tate’s (1997) results, which 
indicated that, during the period that he studied, between 1980 and 1995, racial-ethnic 
and SES were more of factors in mathematics than gender. . The results of this study are 
in accord with those from previous research on the topic (Lockheed et al., 1985). 
However, Lockheed et al.’s (1985) review confined itself to middle school students only. 
Tate’s work, on the other hand, covered students from all levels of primary and second 
education. This study examined only the performance of high school students. Tate 
pointed to the gradual narrowing of the gap among the scores of students of different 
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races and ethnicities; however, the improvement has not resulted in African American 
and Hispanic students performing at the same levels of those of White and Asian 
American students. Indeed, the former two groups lag significantly behind the latter two 
in mathematics proficiency.  Reviews by Secada (1992), Lockheed et al. (1985), and the 
NSF (1995) bear these conclusions out. Overall, in the large school environment 
examined here, gender, SES, and ethnicity did not play a significant role in mathematics 
performance. Some unit examinations—the interim assessments created by instructors to 
assess students’ levels of understanding—are referenced in Appendix C  
  
6.2) Implications for Practice 
The results of this investigation could prove useful to school personnel in the New 
York City Department of Education School Districts and the communities they serve.   
The results on the testing for the effect of low-SES on students’ performance 
suggest that this factor is not an excuse for low-performing schools. It was evident that 
students from low-SES families did well in their grade 11 mathematics course—Algebra 
II / Trigonometry.  This is attributed to the fact that they attended the after-school 
tutoring programs offered by the school.  More support has to be provided to students 
from low-SES families from the beginning of their high school years in grade 9.  
Whatever stigma can be attributed to this factor is probably not relevant in schools where 
a large portion of students fall into this category. In any case, focusing on the strengths of 
strong communities and families could serve to overcome it in any case.  As attendance 
showed a direct effect on achievement, it is necessary to continue to encourage students 
to attend school regularly.  This means allowing them to be exempt from examinations 
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with a B average and perfect attendance.  This will increase mathematics achievement, 
help students earn 10 or more credits every year, and graduate in four years. As is already 
known, parents must involve themselves in their children’s education and encourage their 
students to attain the highest possible grades.   
As the analysis of data can prove illuminating, educational administrators might 
reach out to those who can interpret data that show gaps in achievement relevant to their 
particular school. They now receive such information from state departments of 
education, and, if it is properly utilized, it can point the way for emphasizing one 
remedial effort or another. Since the importance of parental involvement in education has 
been shown elsewhere, schools should help parents interpret these data on an individual 
level so that they can do their part in influencing their children to do well in school.  
 
6.3) Limitations of the Study 
The results of this study can be reviewed and considered only in as far as they 
apply to one large, urban school with a student body of approximately 1,600 should and 
only interpreted within the constraints of the study design. The sampling procedure limits 
the generalizing of the study findings, due to the fact that the participants were drawn 
from one school in a district of the New York City Department of Education.  That said, 
the comparison of the findings with a nationwide study that found similar effects of 
ethnicity, gender, attendance and family socio-economic status on student achievement, 
does suggest wider applicability. The study was also limited to observing only four 
outside factors that might affect school performance.  There are, of course, many others 
that educators need consider as well in looking at influences of students’ achievement.  
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Another limit of the study was its concentration on mathematics performance only. The 
content of the courses was limited to the already-established curriculum, which is shown 
in Appendix B. Measurement of student achievement in mathematics was also limited to 
their performance in the NYSREs that are held three times during the school year and 
unit examinations that were held six times during the school year.  Similar influence of 
the four variables considered here on students’ performance in other subjects cannot be 
assumed based on the data here.  
Before considering the study outcomes and applying them elsewhere, 
administrators and teachers should recognize that the racial make-up of the New York 
City school system does not represent the racial make-up of many school systems, though 
it does seem to match that of other large, urban systems to a large degree. For other types 
of school districts with more heterogeneous racial balances, the overwhelming 
concentration of African American students may have limited the validity of some of the 
comparisons. 
One of the major limitations was the number of years involved in data collection. 
The research outcome could have shown horizontal alignment across the courses and 
vertical alignment along the courses, if the assessment data for the same student 
population were chosen for all courses and the NYREs for four years instead of two 
years. This would have made it possible to collect assessment for all courses for all 
students involved considering that students may have to repeat courses upon failing a 
course and may not be able to enroll in the grade 11 Algebra II / Trigonometry course 
after two years. 
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Another possible limitation was the use of only the NYSRE and unit examination 
scores to assess achievement. This is an issue discussed in this dissertation above: a 
standardized test, as the only assessment measure, is not an adequate way to a student’s 
performance completely.  This study depended heavily on its standardized test 
component, which was used as interim benchmark assessments at the end of curriculum 
units. Getting a fuller picture would, however, require a year’s worth of classroom 
observation.  
 
6.4) Recommendations for practitioners 
The researcher makes the following recommendation based on the validity of the 
results of this investigation. The study should be conducted on the effectiveness of 
parental involvement with their students’ school and/or school district. It should be 
conducted involving the different schedules that the schools use and its effect on student 
attendance and achievement. It should be conducted to determine if the NCLB Act has 
had any effect on teachers’ expectations in their classrooms and also to determine if the 
enforcement of attendance policies affects student achievement.  The current research has 
indicated that students with good attendance performed better in all mathematics courses 
than students with low attendance.  As there are, as noted above, many other outside 
factors that can influence student achievement; however, this study provides insight into 
four of them.  Educators can thus consider gender, attendance, SES, and ethnicity data on 
their students, compare them to those in this study and potentially arrive at a conclusion 
on how to meet the needs of their students.  If a school or class study shows that one of 
the influence of one or more of the four factors evaluated here, teachers can investigate 
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those factors and look for a way to remedy or ameliorate their influence.  By the same 
token, teachers and administrators can stop focusing on those factors that have shown no 
significant influence on achievement and place their attention on those that do. 
Closing the achievement gap heavily relies on the performance of the Black and 
Hispanic students and those students who have low mathematics and English Language 
and Arts (ELA) scores in their grade 8 New York State Examinations. These students 
must earn a 75 in their ELA Regents examination and an 80 in one of the Mathematics 
Regents Examination during their four years in high school. This study allows educators 
to see this issue holistically and focus on the factors that are important and will increase 
student achievement and narrow the achievement gap, such as attendance and tutoring—
that was evidenced by the performance of the grade 11 students in the Algebra II / 
Trigonometry course.  
The averages of Hispanic males’ examination scores in grade 9 Integrated 
Algebra and grade 11 Algebra II / Trigonometry unit examinations were better than those 
of Hispanic females, Black males, and Black females. These students should be role 
models for the other students and must be encouraged to provide academic support to the 
other groups through peer tutoring.  
As an implication of this research, school policies must focus more on the 
achievement gap of students from low-SES families and must encourage students to 
maintain good attendance. Students should have access to different forms of academic 
interventions that go beyond after-school or Saturday tutoring, Academic Intervention 
Services, Community Counseling or Mediation, or peer intervention or peer counseling to 
have students learn basic mathematics skills from each other to prepare for college 
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readiness. Schools must implement programs at the high school level to support students’ 
transition from middle school to grade 9 and also invest in early childhood education to 
prepare students to learn the skills that are needed to be successful in mathematics, such 
as program solving and computational and reasoning skills which are key for success in 
college.  This will help students pass the NYSREs and the mathematics courses required 
to graduate on time in four years and be college ready at that time. Graduating on time 
and being college ready will prepare students for post-secondary education and for taking 
credit-bearing courses in college rather than those which are remedial and non-credit 
bearing. The need for remedial work is one of the factors that prolongs the time it takes 
students to finish an undergraduate degree, and this prolongation is the main factor 
behind students dropping out of college (Brenneman et al., 2010). Completing the 
mathematics courses and mastering the basic and advanced mathematics skills allows 
students to have the necessary skills to compete and collaborate in the global economy.  
 
6.5) Recommendations for researchers 
Here are some recommendations for future researchers. This study should be run 
with elementary and junior high school students, as the current study considered only 
those in high school. It would be productive to compare the results of studies focusing on 
younger students directly with the results of this one.  Such a comparison might point out 
directions for ameliorating early any conditions that have negative effects on students in 
high school.  
A further recommendation is for a replication of this study in an inner city school 
district using race as one of its independent variables. These inner city schools in New 
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York City are usually older, are located in the central part of a city, and are especially 
characterized by crowded neighborhoods in which low-income, often minority groups 
predominate. As noted above, the preponderance of Black students in the high school 
would have made racial comparisons of dubious value.  The study could also be repeated 
in a location with a greater proportion of other races beside African Americans, such as, 
Asian or Hispanics. The school chosen for the research study did not have enough Asian 
students for these ethnicities to be included in the research study as separate variables. 
However, this school did present a typical urban school environment and student body 
and encompassed a large student population, more than 89% of whom had regular and 
reliable attendance records. The proportion of male and female students was reasonably 
balanced, and a fair proportion of students came from families with different SESs. Other 
potential schools with more ethnic diversity which were considered for this study were 
small and could have jeopardized the calculation of meaningful results. Vertical analysis 
could also be done by collecting unit examination scores for one more year for the same 
group of students.  
It could be productive to re-run the study looking at other variable factors beyond 
the four considered here. This could include the effects of environment or urban versus 
suburban schools on student achievement, to name just two. In the same vein, a fruitful 
study might also be conducted on the effectiveness of parental involvement with their 
students’ school and/or school district.  Teacher interviews should be part of such a 
research study to relate the outcome of the standardized assessment to the student work in 
the classroom. Data must also be collected from summative assessments and the 
Graduate Record Examinations (GRE) in Mathematics—a standardized test required for 
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admission in many graduate schools created and administered by the Educational Testing 
Service (ETS). In addition, data must also be collected from ACT, which is a 
standardized test for high school achievement and college admissions and is produced by 
ACT, Inc., and from the SAT, which is a standardized test for college admissions and is 
published, and developed by the College Board, a nonprofit organization and 
administered by the Educational Testing Service.  An item analysis on such a broader 
type of assessment data would allow teachers to identify the strengths and weaknesses of 
the students in different curriculum units and content strands. Teachers would be able to 
use this data as a diagnostic tool to determine in what skills the students lack proficiency 
during their four years in high school. Quality of teaching that is measured by the adapted 
rubrics of the Danielson Framework for Teaching, which is a research-based set of 
components of instruction aligned with the Council of Chief State School Officers' 
(CCSSO) Interstate Teacher Assessment and Support Consortium (INTASC) standards 
and grounded in a constructivist view of learning and teaching should also be a factor of 
such a study. 
In the schools, teachers must use student assessment data in the classrooms to find 
the strengths and weaknesses of students from low-SES families who have not performed 
well in the course and modify their instruction in the mathematics classrooms to meet the 
needs of those students and to increase overall student achievement which in turn will 
narrow the achievement gap in grades 9 and 10 grades among Black and Hispanic 
students. There were gains in mathematics achievement in the school building where the 
research took place, as evidenced by the increase in passing rates by 5% in the 
mathematics courses by the end of the academic term, when the mathematics teachers 
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used item analysis of the unit and New York Regents examinations to find the student 
mathematics strengths and weaknesses and modify their instruction. Standardized 
assessments give a partial view of student achievement, and student performance has to 
be viewed with other forms of formative assessments not limited to teacher observation 
of the students in the classrooms and questioning strategies. 
The assessment data were used to find patterns and trends among the various 
variables—NYSREs and unit assessments, ethnicity, gender, attendance, and SES. These 
trends and patterns help in the effort to make better policies to improve achievement 
among Black and Hispanic students.   
 
6.6) Conclusion 
The present study sought to examine four variable factors and their influence on 
student mathematics performance: (1) to examine the relationship between and among 
student gender, family SES, ethnicity and school attendance and mathematics 
achievement as measured by the Regents and standardized unit examination scores; (2) to 
examine the relationship between the Integrated Algebra, Geometry and Algebra II / 
Trigonometry unit examinations scores; (3) to examine the relationship between the 
Integrated Algebra, Geometry and Algebra II / Trigonometry Regents examinations 
scores; and (4) to examine the correlations between the achievement in the mathematics 
courses in a public high school and the New York State Regents examination. Gender 
and ethnicity had no effect on mathematics achievement. Good attendance, on the other 
hand, showed high correlations with mathematics achievement. SES had no significance 
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during the grade 9 and 10 courses (Integrated Algebra and Geometry). However, in
 
the 
grade 11 course, Algebra II/ Trigonometry, students with low SES performed better due 
to the fact that after-school tutoring was provided to them during the school year. The 
relationship among the three NYSREs (Integrated Algebra, Geometry, and Algebra II / 
Trigonometry) showed that, if students do well in one Regents Examination, they tend to 
do well in other Regents Examinations. The unit examinations in the three courses 
showed the same results, and the students who did well in one course, did well in the 
other courses.  Two analyses could not meaningfully calculate significance among the 
variables because those sample sizes were small. The relationship between the NYSREs 
and student achievement as measured by the unit examination scores showed positive 
correlation and alignment between both. Students who did well on the course-related unit 
examination did well in the corresponding Regents Examination. 
In determining the relationships outlined above, this study achieved its broad 
purposes. Perhaps the most significant outcome of this investigation is the result that a 
SES seems to have no particular negative effect on student performance. The positive 
correlation between mathematics achievement and higher attendance was significant but 
hardly surprising. This and the rest of the information here can be used to make 
instructional plans that meet the needs of students with the particular characteristics of 
those studied here. Students with low SES performed well in the grade 11 mathematics 
course, most likely as a result of the supplementary support that was provided to them at 
the school. This support must be continued to be provided to those students. 
I chose the school in the study because 90% of the students are Black and 85% of 
the student body comes from low-income families. Low-SES families may not be able to 
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provide their children with adequate support at home either because of a lack of resources 
or a lack of time resulting from the need to engage in long work hours or working at more 
than one job, and this might correlate with low attendance records. This is relevant, of 
course, because this study has demonstrated that attendance has a direct and significant 
impact on students’ mathematics achievement. According to NELS, approximately 35% 
of both Black and White students skipped at least one class in the period of the study 
(Jenks & Phillips, 1998). Absences of more than 10 days in a term were also reported by 
approximately 10% percent of students from both groups.  In the NELS study those who 
had better attendance records also performed better than their peers with poorer ones.  
Lacking solid attendance records, students had problems achieving good results.  The 
current study bore this out, as a high rate of absence correlated with weaker student 
achievement. 
Accountability measures (NCLB, New York State Accountability and New York 
City Department of Education Progress Report Card) have put increasing responsibility 
for accountability on educators who have limited control over many influences on their 
charges including the expectations of governmental and public bodies and of parents. The 
achievement gap as noticed by the performance of low-SES students in this research 
signifies the need to provide support to those students, otherwise schools will not meet 
the AYP requirements that are set by NCLB and will be closed or listed to phase out by 
the New York City Department of Education (NYCDOE) and the New York State 
Education Department (NYSED).  It was noted in this research study that there was no 
achievement gap between Black males, Black females, Hispanic males and Hispanic 
females.  This study makes clear four of the possible factors that may affect expectations.  
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Teachers and administrators would be wise to use the data from this and similar trials to 
direct resources away from areas where their ability to affect outcomes is limited and to 
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Appendix A: Definition of Terms 
 
 
1. Accountability: The use of tests, procedures, methods, or series of tasks to measure 
what is taught and learned (Rhoten, Carnoy, Chabran, and Elmore, 2003). 
2. Achievement Gap: The difference in success rates between groups of students 
(Sherman & Grogan, 2003). 
3. Adequate Yearly Progress (AYP): The progress that each category of students is 
required to make in order to improve academic proficiency (Houch & Cannon, 
2004).  
4. American Indian or Alaska Native: A person having origins in any of the original 
peoples of North and South America (including Central America) and who 
maintains tribal affiliation or community attachment (Aud, et al., 2010). 
5. Aptitude: The likelihood of success in college (Gallagher, 1989). 
6. Asian: A person having origins in any of the original peoples of the Far East, 
Southeast Asia, or the Indian sub-continent, including, for example, Cambodia, 
China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and 
Vietnam (Aud, et al., 2010).  
7. Assessment: The process of quantifying, describing, gathering data about, or giving 
feedback about performance. Assessment results are used to identify instructional 
practices that should be improved, to focus professional development for teachers 




8. Black or African American: A person having origins in any of the black racial 
groups of Africa (Aud, et al., 2010). 
9. Classroom assessment: Evaluations that are ongoing and relevant to immediate 
learning. Classroom assessment is embedded in learning and teaching activities and 
is an integral part of instruction (Carr & Harris, 2001). 
10. Criterion-referenced assessment: Assessment that compares a student’s performance 
to a description of the desired performance. All standards-based assessments are 
criterion-referenced assessments, though not all criterion-referenced assessments are 
standards-based assessments. Criterion-referenced assessment is often contrasted 
with norm-referenced assessment (Carr & Harris, 2001). 
11. Disaggregated data: Data that analyze student performance by demographic groups. 
Disaggregation means knowing about the performance of whole groups versus 
subgroups (Carr & Harris, 2001). 
12. Female-headed family structure: Single parent, female-headed families (Bankston & 
Caldas, 1998). 
13. Formative assessment: Assessments used by teachers to adjust their instruction to 
meet student needs throughout the school year (Sharkey & Murnane, 2003). 
14. Free lunch participant: A student receiving free lunches must live in a household that 
has a total household income at or below 1.30 times the federal poverty level. This is 
dependent upon the size of the household (Braley, 2002). 




16. Hispanic or Latino: A person of Mexican, Puerto Rican, Cuban, South or Central 
American, or other Spanish culture or origin, regardless of race (Aud, et al., 2010). 
17. Low socioeconomic status: Status of a student as being a participant in the federal 
free/reduced lunch program (Caldas & Bankston, 1997). 
18. Mathematics ability: The achievement level of students (Benbow, 1992). 
19. Mathematics achievement: The end-of year-grade received in mathematics (Kutnick, 
1999); and the percentile score on achievement tests (Benbow, 1992). 
20. Mixed Methods: A research approach that gathers both numeric and textual 
information so that the final database represents both quantitative and qualitative 
information (Creswell, 2003). 
21. Native Hawaiian or Other Pacific Islander: A person having origins in any of the 
original peoples of Hawaii, Guam, Samoa, or other Pacific Islands (Aud, et al., 
2010). 
22. Norm-referenced assessment: Assessments designed to compare the performance of 
an individual student or group of students to another student or group by distributing 
performance across a normal curve in which not all students assessed can perform at 
the highest level (Carr & Harris, 2001). 
23. Poor Attendance: Students having more than ten absences in an academic year 
(Nichols, 2003). 
24. Reduced lunch participant: A student receiving reduced-price meals must live in a 
household that has a total household income at or below 1.85 times the federal 
poverty level. This is dependent upon the size of the household (Braley, 2002). 
206 
 
25. Reduced stereotype setting: Participants told that a test is not gender biased (Quinn 
& Spencer, 2001). 
26. School Size: The number of students that a school is responsible for schooling (Lee, 
2000). 
27. Sequential Explanatory Design: A mixed-methods approach that is characterized by 
the evaluation of quantitative data, followed by the collection of qualitative data 
(Creswell, 2003). 
28. Social promotion: The promotion of children regardless of performance (Ravitch, 
2002). 
29. Socioeconomic status (SES): For the High School and Beyond study and the 
National Longitudinal Study of the High School Class of 1972, the SES index is a 
composite of five equally weighted, standardized components: father’s education, 
mother’s education, family income, father’s occupation, and household items. The 
terms high, middle, and low SES refer to the upper, middle two, and lower quartiles 
of the weighted SES composite index distribution (Snyder, 2010). 
30. Standardized test: Any examination that is administered and scored in a 
predetermined, standard manner (Popham, 1999). 
31. Standards: Statements that identify the essential knowledge and skills that should be 
taught and learned in school (Carr & Harris, 2001). 
32. Test: A set of items or situations designed to permit an inference about what a 




33. Triangulation: The process of using multiple data-collection methods, data sources, 
analyses, or theories to check the validity of case study findings (Gall, Borg, & Gall, 
1996). 
34. White: A person having origins in any of the original peoples of Europe, the Middle 










Curriculum Map: Integrated Algebra - Term 1 (ME21) Performance Indicators 
   
 






 How do we use the symbols of algebra and the order of operations to 
evaluate numerical expressions? 
AA1 
L 2  How do we add and subtract within the set of signed numbers? AN6 
L 3  How do we multiply and divide signed numbers? AN6 
L 4 
 How do we evaluate algebraic expressions given numerical values from the 
set of Integers? 
AA1, AA2 
L 5  How do we translate an English sentence into an algebraic expression? AA1, AA2, AA3, AA4 
L 6  What are the properties of Real numbers? AN1 
L 7  What are properties of an operation defined by a table? AN1 
   




L 8  How do we solve an equation of the type x + a = b? AA21, AA22 
L 9  How do we solve an equation of the type ax = b? AA21, AA22, AA25 
L 10  How do we solve equations of the type ax + b = c? AA21, AA22, AA25 
L 11  How do we add monomials and add polynomials? AA13 
L 12  How do we subtract monomials and subtract polynomials? AA13 
L 13 
 How do we solve equations containing like terms on one side of the equal 
sign? 
AA3, AA21, AA22 
L 14 
 How do we solve equations which contain variables on both sides of the 
equal sign? 
AA21, AA22 
L 15  What is meant by the distributive property? AA3, AN1 
L 16  How do we solve equations which contain parentheses? AA21, AA22 
 
Regents Based Uniform Interim Assessment--Last Wednesday of the 
marking period  
   









L 17  How can we solve a literal equation? AA21, AA23 
L 18  How can we solve verbal number problems using equations? AA4, AA5, AA21 
L 19  How do we solve problems involving consecutive integers? AA4, AA8, AA13 
L 20  How do we solve problems involving consecutive even or odd integers? AA4, AA8, AA13 
L 21 
 How do we solve more complex verbal problems leading to linear 
equations? 
AA4, AA5, AA6 
L 22 
 How do we solve verbal problems involving objects moving in opposite 
directions using a linear equation? 
AA6, AA21, AM2. AR7 
L 23 
 How do we solve verbal problems involving objects moving in the same 
direction? 
AA4, AA6, AA13,AM2 
L 24 
 How do we solve verbal problems involving coin/value leading to linear 
equations in one variable? 
AA1, AA6, AR7 
L 25 
 How do we solve verbal problems involving proportions that lead to linear 
equations? 
AA26, AN5 
L 26  How do we solve verbal problems involving finding percent of a number? AM3, AN5 
L 27 
 How do we solve more difficult verbal problems involving percentage using 
equations? 
AA26, AN5 
   




L 28  How do we solve a linear inequality in one variable? AA5, AA21, AA24, AA29 
L 29  How do we solve an inequality using more than one property of inequality? AA5, AA21, AA24 
L 30  How can we solve a verbal problem which leads to an inequality? AA5, AA21, AA24 
L 31  How do we multiply monomials? AA2, AA3, AA12 
L 32  How do we divide monomials? AA2, AA3, AA12 
L 33  What is the meaning of a negative exponent and a zero exponent? AA12 
L 34 
 How do we write and use scientific notation to compute products and 
quotients? 
AN4 
L 35  How do we multiply a polynomial by a monomial? AA13 
L 36  How do we divide a polynomial by a monomial? AA14, AA21 
L 37  How do we find the product of polynomials? AA13 
 
Regents Based Uniform Interim Assessment--Last Wednesday of the 
marking period  
   
   









L 38  How do we find the area of a rectangle and square? AA6, AA22, AG1, AG5 
L 39  How do we find the area of parallelograms and triangles? AA6, AA22, AG1 
L 40  How do we find the area of a trapezoid? AA6, AA22, AG1 
L 41  How do we find the circumference of a circle? AA6, AA22, AG1 
L 42  How do we find area of a circle? AA6, AA22, AG1 
L 43  How can we find the area of complex figures? AA6, AA22, AG4 
L 44  How do we find the surface area of a solid figure? AA6, AA22, AG2, AM3 
L 45  What is meant by the perimeter of triangles, squares, and rectangles? AA13, AG1 
L 46  What is meant by the volume of a rectangular solid and a cube? AA6, AA22, AG2, AM2, AM3 
L 47 
 What is meant by the volume of prisms, pyramids, right circular cylinders, 
cones and spheres? 
AA6, AA22, AG2 
L 48 
 What is the effect of changing a linear dimension of a figure on its 
perimeter, area or volume? 
AA6, AA22, AG2, AM2 
L 49  What is meant by factoring? AA20, AA23 
L 50  How do we factor quadratic trinomials (only for a=1)? AA20 
L 51  How do we factor the difference of two squares? AA19 
L 52  How can algebraic expressions be factored completely? AA19, AA20 
L 53  How do we recognize and solve quadratic equations? AA28, AG4 
L 54  How can we reduce fractions? AA15, AA19 
L 55  How can we reduce algebraic fractions involving polynomials? AA16 
   





 How can we multiply and divide fractions containing monomial 
expressions? 
AA12, AA14, AA18 
L 57 




 How can we combine fractions with like and unlike monomial 
denominators? 
AA17 
L 59  How can we combine fractions with like polynomial denominators? AA17 
L 60  How do we solve equations with fractional coefficients? AA25 
L 61  How do we determine if a number is a solution of an open sentence? AA21, AA29 
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Curriculum Map: Integrated Algebra - Term 2 (ME22) Performance Indicators 
   
 





L 1  How do we solve a quadratic equation? AA27, AA28, AG4 
L 2  How do we solve more difficult quadratic equations? AA28, AG4 
L 3 




 How do we solve consecutive integer problems leading to a quadratic 
equation? 
AA8, AA28 
L 5  How do we solve area problems leading to a quadratic equation? AA8, AA28 
L 6  What is the relationship between rational and irrational numbers? AN2 
L 7  How do we simplify radicals with numerical radicands? AN2 
L 8  How do we multiply and divide radicals with numerical radicands? AN2, AN3 
L 9  How do we add and subtract radicals? AN2, AN4 
   




L 10  What is the Pythagorean Theorem? AA45 
L 11  What are some applications of the Pythagorean Theorem? AA45 
L 12  What are the trigonometric ratios? AA42 
L 13  How do we use the trigonometric ratios to solve a right triangle problem? AA42, AA43, AA44 
L 14  How do we apply trigonometric ratios to solve verbal problems? AA42, AA43, AA44 
L 15 
 How do we solve trigonometric ratio problems involving the angle of 
elevation and the angle of depression? 
AA44, AR6 
L 16 
 How can we use the coordinate plane to determine perimeters and areas of 
geometric figures? 
AG1 
L 17  How do we find the solutions of a linear equation in two variables? AA10, AA23, AM1 
 
Regents Based Uniform Interim Assessment--Last Wednesday of the 
marking period  
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L 18  How do we graph a linear equation in two variables? AG3, AG4, AG7 
L 19  How do we graph lines parallel to the axes? AA36, AA38 
L 20  How do we find the slope of a line? AA32, AA33 
L 21 
 How do we identify the slope and y-intercept of a straight line from its 
equation? 
AA37, AG5 
L 22  How do we graph a linear equation using the slope-intercept method? AA34, AA39, AG4, AG5 
L 23 
 How do we use a graph to express a linear relationship with a real-world 
context? 
AA32, AR7 
L 24  What is the relationship between the slopes of parallel lines? AA36, AA38 
L 25  How do we write an equation of a line? AA34, AA35  
L 26  How do we graph the absolute value function:  y = x + a + b? AG4, AG5 
L 27 
 How do we find a common solution to a system of two linear equations, 
with rational coefficients, graphically? 
AA10, AG7 
L 28 
 How can we use substitution to solve a system of linear equations, with 
integral coefficients, algebraically? 
AA10 
L 29 
 How can we use addition to solve a system of linear equations, with integral 
coefficients, algebraically? 
AA10 
   




L 30  How can we solve a more difficult system of linear equations algebraically? AA10 
L 31 
 How can we solve verbal problems that lead to solving a system of linear 
equations algebraically? 
AA7, AA10 
L 32  How do we graph a linear inequality? AG6 
L 33  How can we solve a system of linear inequalities graphically? AA40, AG6, AG7 
L 34  How do we graph a quadratic equation in two variables? AA41, AG4, AG8, AG10 
L 35  How do we graph a quadratic equation in two variables? AG4, AG8, AG10 
L 36 
 How can we graphically solve a system of equations involving a parabola 
and a straight line? 
AG9 
L 37 
 How can we solve a quadratic-linear system algebraically for systems with 
integral solutions only? 
AA11 
L 38  What is an exponential function? AA11 
L 39  How do we use an exponential function to solve verbal problems? AA9 
L 40  How can we use a Venn diagram to solve problems? AA30, AA31, ACM2, ARP11 
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 How can we apply probability to problems involving spinners, dice, coins 
or cards? 
AN7, AS18, AS19, AS20, 
AS21, AS22 
L 42 
 How can we use tree diagrams and the counting principle to find 
probabilities of compound events? 
AN7 
L 43  How do we find conditional probability? AS18, AS19 
L 44  How can we find the probability of "A or B" and “A and B”? AN7, AS23 
L 45 
 How do we find probabilities sampling with and without replacement of 
objects? 
ANS, AS23 
L 46  What do we mean by permutations? AN8 
L 47 
 How can we count the number of possible arrangements of a set of objects, 
which are not all different, in a 
AN8 
L 48  How do we categorize data? AS3 
L 49  What are the various sampling techniques? AS3 
L 50  How do we determine when collected data or displayed data may be biased? AS3, AS15 
L 51 
 How do we compute the range and measures of central tendency for a given 
set of data? 
AS4 
L 52 
 How does a linear transformation of one-variable data affect the data’s 
mean, median, mode, and range? 
AS16 
L 53 
 How do we compare and contrast the appropriateness of different measures 
of central tendency for a given 
AS4, AS5 
L 54 




 How can we construct frequency tables for intervals of length one and for 
intervals other than length one? 
AS5 
L 56  How do we organize data into a histogram? AS5, AS9 




L 57  How do we organize data into a cumulative frequency histogram? AS5 
L 58 
 How can we use a cumulative frequency histogram to determine 
information on percentile scores, quartile 
AS9, AS11 
L 59  How do we create a scatter plot of bivariate data? AS1, AS2, AS7, AS12 
L 60  What is the difference between a linear correlation and causation? AS13, AS14 
L 61 
 For a given set of data, how do we manually construct a reasonable line of 
best fit and determine the 
AS8 
L 62  How can we use the line of best fit to predict unknown values? AS17 
L 63  How do we evaluate published reports and graphs that are based on data? AS10 
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Curriculum Map: Geometry - Term 1 (MG21) Performance Indicators 
   
 





L 1  How do we use logic to find the negation of a statement? GG24 
L 2 








 How do we determine when the inverse and contrapositive of a 
conditional statement are true? 
GG26 
L 5  How do we use biconditional statements? GG25, GG27 
L 6  Why is geometry a postulational system?   
L 7 
 What are the basic geometry terms involving lines, line segments and 
rays? 
  
   




L 8  What are the basic geometry terms involving angles?   
L 9 
 How do we use the definitions of altitude, median, and angle bisector 
of a triangle to solve problems? 
GG21 
L 10 








 How do we write congruent triangle proofs involving perpendicular 
lines and altitudes? 
GG28 
L 13 
 How do we use the multiplication, division, substitution, and 
transitive properties in formal proofs? 
  
L 14  How do we prove angles congruent?   
L 15  How do we prove other angle pairs congruent?   
L 16  How do we prove triangles congruent? GG28, GG29 
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L 17  How do we apply postulates to prove triangles congruent?   
L 18  How do we prove triangles congruent? GG28 
L 19 
 How do we use the addition, subtraction, partition, and reflexive 
properties in formal proofs? 
  
L 20 
 How do we use congruent triangles to prove line segments or angles 
congruent? 
GG29 
L 21  How do we apply the properties of an isosceles triangle? GG31 
L 22 How do we use addition and subtraction postulates?   
L 23  How do we prove overlapping triangles congruent? GG28 
L 24 How to use halves of equals postulate?   
L 25  How do we write proofs that require two pairs of congruent triangles? GG28 
L 26 
 How do we write proofs involving two pairs of congruent triangles? 
(Day 2) 
GG28 
   




L 27  How do we prove lines perpendicular?   
L 28  What are properties of parallel lines? GG35 
L 29  What are additional properties of parallel lines? GG35 
L 30  How can we show lines are parallel algebraically? GG35 
L 31  How can we prove that lines are parallel? GG35 
L 32 
 How do we use a compass and straight edge to construct lines parallel 
or perpendicular to a given line? 
GG19 
L 33  How can we find the measures of the interior angles of a triangle? GG36 
L 34 
 What relationships exist among the measures of the interior and 
exterior angles of a triangle? 
GG36 
L 35 
 How do we find the measures of interior and exterior angles of n-
sided convex polygons? 
GG36 
L 36 
 How do we find the measure of each interior angle, the measure of 
each exterior angle, and the area of a regular polygon? 
GG37 
L 37 
 How can we prove triangles congruent if they agree in two angles and 
a side opposite one of these angles (AAS)? 
GG28 
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L 38  How can we apply the converse of the base angles theorem? GG31 
L 39  How do we prove right triangles congruent (HL or Hy-Leg)? GG28 
L 40  What are angle inequality relationships in a triangle? GG32 
L 41  What are side inequality relationships in a triangle? GG33, GG34 
L 42  What are properties of a parallelogram? GG38 
L 43  What are the properties of a rectangle and square? GG39 
L 44  What are the properties of a rhombus? GG39 
L 45  How do we prove that a quadrilateral is a parallelogram? GG41 
L 46 
 How do we write formal proofs involving rectangles, rhombuses, and 
squares? 
GG41 
L 47  What are the properties of a trapezoid? GG40 
L 48  How can we apply the properties of quadrilaterals in formal proofs? GG40, GG41 
L 49  What is the Pythagorean Theorem? GG48 
L 50  What are some applications of the Pythagorean Theorem? GG48 
L 51  How do we write the equation of a line in slope-intercept form?   
L 52  How do we write the equation of a line in point-slope form?   









 How do we write equations of lines parallel or perpendicular to a 
given line? 
GG65 
L 55  How do we find the distance between two points in the plane? GG67 
L 56  How do we find the coordinates of the midpoint of a line segment? GG66 
L 57 




 How can we use coordinate geometry to prove specific triangle, 
parallelogram and rectangle relationships? 
GG69 
L 59 




 How do we use coordinate geometry, where the coordinates are in 
literal form, to prove relationships for given geometric figures? 
GG69 
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Curriculum Map: Geometry - Term 2 (MG22) Performance Indicators 
   
 





L 1  What are ratios and proportions?   
L 2  How do we prove triangles similar? GG44 
L 3  What are other methods for proving triangles similar? GG44, GG45, GG46 
L 4  How can we prove proportions involving line segments? GG42, GG44, GG45, GG46 
L 5  How can we prove that products of line segments are equal? GG44, GG45, GG46 
L 6  What are the properties of the centroid of a triangle? GG21, GG43 
L 7  What is the Right-Triangle Altitude Theorem? GG47 
L 8  How do we apply the Right-Triangle Altitude Theorem? GG47 




L 9  How do we write the equation of a circle? GG71, GG72, GG73, GG74 
L 10 
 How do we find a common solution to a quadratic-linear system of equations 
graphically? 
GG70 
L 11  What are the parts of a circle? GG51 
L 12  What are the properties of the four centers of a triangle? GG21 
L 13  How do we prove arcs congruent? GG51 
L 14  How do we prove chords congruent? GG49 
L 15  What relationships exist if a diameter is perpendicular to a chord? GG49 
L 16  How do we measure an inscribed angle? GG51, GG52 
L 17  What relationships exist when tangents to a circle are drawn? GG50, GG53 
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L 18  How do we measure an angle formed by a tangent and a chord? GG51 
L 19 
 How do we measure angles formed by two tangents, by a tangent and a secant 
or by two secants to a circle? 
GG51 
L 20  How do we measure angles formed by two chords intersecting within a circle? GG51 
L 21  How do we apply angle measurement theorems to circle problems? GG51 
L 22 




 How do we use similar triangles to find the measure of segments of chords 
intersecting in a circle? 
GG53 
L 24 
 How do we use similar triangles to find the measure of line segments formed 
by a tangent and secant to circle? 
GG53 
L 25 
 How do we use similar triangles to find the measures of secants and their 
external segments drawn to a circle? 
GG53 
L 26 
 How do we apply segment measurement relationships to problems involving 
circles? 
  
L 27  How do we determine a probable locus? GG22 
L 28  How do we solve problems using compound loci? GG22 
   





 How do we find the equation of the locus of points at a given distance from a 
given point? 
GG23 
L 30  How do we write linear equations that satisfy given locus conditions? GG23 
L 31 
 How do we find the points in the coordinate plane which satisfy two different 
conditions? 
GG23 
L 32  How are images and pre-images related under line reflections? GG54, GG55, GG59, GG61 
L 33 
 How are images and pre-images related under point reflections and 
translations? 
GG54, GG55, GG59, GG61 
L 34  How are images and pre-images related under rotations?   
L 35  How are images and pre-images related under dilations? GG59, GG60 
L 36  How do we find an image under a composition of transformations? GG58 
L 37  Which transformations are isometries? GG56 
L 38  How do we apply the properties of transformations to geometric proofs? GG57, GG58, GG59, GG60 
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L 39  What is solid geometry? GG10 
L 40  How do we determine a plane?   
L 41  When is a line perpendicular to a plane? GG1, GG2, GG3 
L 42  When are planes perpendicular? GG4, GG5, GG6, GG7 
L 43  When are planes parallel? GG8, GG9 
L 44 
 How do we find the volume and surface area of prisms and cylinders? (May 
Require Two Lessons) 
GG11, GG12, GG14 
L 45  How do we find the volume and surface area of pyramids and cones? GG13, GG15 
L 46  What are the properties of a sphere? GG16 
   




Optional Lessons (from Term 1):   
L 47  How do we use biconditional statements? GG25, GG27 
L 48  How do we determine if a compound sentence is a tautology?   
L 49  How do we apply the Law of Contrapositive and Law of Detachment?   
L 50  How do we apply the Law of Contrapositive Inference?   
L 51  How can we apply the laws of logic to test the validity of an argument?   
L 52  What are the Chain Rule and the Law of Disjunctive Inference?   
L 53  How can we negate conjunctions and disjunctions?   
L 54  How can we apply the laws of logic to proofs?   
 























 How do we perform operations with polynomial expressions containing 
rational coefficients? 
A2N3 
L 2  How do we divide polynomials? A2N3 
L 3  How do we solve first degree equations and inequalities?   
L 4 
 How do we solve and graph compound linear inequalities involving the 
conjunction and disjunction? 
  
L 5  How do we graph absolute value relations and functions? A2A46 
L 6 




 How do we solve linear absolute value inequalities involving one 
variable? 
A2A1 
   




L 8  How do we factor polynomials? A2A7 
L 9 
 How do we factor the difference of two perfect squares and factor 
polynomials completely? 
A2A7 
L 10  How do we solve quadratic equations by factoring?   
L 11  How do we graph the parabola y = ax
2
 + bx + c?   
L 12  How do we solve and graph a quadratic inequality algebraically? A2A4 
L 13 
 How can we use the graph of a parabola to solve quadratic inequalities in 
two variables? 
A2A4 
L 14  How do we solve more complex quadratic inequalities? A2A4 
L 15  How do we simplify radicals? A2A13, A2N2 
L 16  How do we add and subtract radicals? A2A14, A2N2, A2N4 
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L 17  How do we multiply and divide radicals? A2A14, A2N2, A2N4, A2N5 
L 18 
 How do we rationalize a fraction with a radical denominator (monomial or 
binomial)? 
A2A15, A2N5 
L 19  How do we complete the square? A2A24 
L 20 




 How do we apply the quadratic formula to solve quadratic equations with 
irrational roots? 
A2A25 
L 22  How do we apply the quadratic formula to solve verbal problems?   
L 23  What are properties of complex numbers? A2N6, A2N7 
L 24  How do we add and subtract complex numbers? A2N8, A2N9 
L 25  How do we multiply complex numbers? A2N8, A2N9 
L 26  How do we divide complex numbers? A2N8, A2N9 
L 27 
 How do we find complex roots of a quadratic equation using the quadratic 
formula? 
A2A2 
   





 How do we use the discriminant to determine the nature of the roots of a 
quadratic equation? 
A2A2 
L 29  How do we find the sum and product of the roots of a quadratic equation? A2A20, A2A21 
L 30 




How do we solve quadratic-linear systems of equations algebraically? 
Note: This includes rational equations that can be written as linear 
equations with restricted domain, which, if not carefully considered might 
produce extraneous roots for the system. i.e. y/ x = 1 and y = x² - x.     
A2A3 
L 32  How do we reduce rational expressions? A2A16 
L 33  How do we multiply and divide rational expressions? A2A16 
L 34 
 How do we add and subtract rational expressions with like denominators 
or unlike monomial denominators? 
A2A16 
L 35 
 How do we add and subtract rational expressions with unlike polynomial 
denominators? 
A2A16 
L 36  How do we reduce complex fractions? A2A17 
L 37  How do we solve rational equations? A2A23 
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L 38  How do we solve rational inequalities? A2A4, A2A23 
L 39 
 How do we evaluate expressions involving negative and rational 
exponents? 
A2A8,A2A9, A2A10, A2A11, 
A2N1 
L 40  How do we find the solution set for radical equations? A2A22 
L 41  How do we find the solution set of an equation with fractional exponents?   
L 42  What are relations? 
A2A37, A2A39, A2A51, 
A2A52 
L 43  What are functions? 
A2A37, A2A38, A2A39, 
A2A43, A2A51, A2A52 
L 44  How do we use function notation? 
A2A39, A2A40, A2A41, 
A2A43 
L 45  What is composition of functions? A2A42 
L 46  How do we find the inverse of a given relation? A2A44, A2A45 
L 47  What is an exponential function? A2A6, A2A12, A2A53 
L 48  What is the inverse of the exponential function? A2A14, A2A54 
L 49  How do we find the logb a? 
A2A12, A2A18, A2A19, 
A2A28 
L 50  How do we use logarithms to find values of products and quotients? A2A19 
L 51 
 How do we use logarithms for raising a number to a power or finding 
roots of numbers? 
A2A19 
L 52  How do we solve exponential equations? A2A6, A2A27 
L 53  How do we solve exponential and logarithmic equations? A2A6, A2A27 




L 54  How do we solve verbal problems involving exponential growth or decay? A2A27 
L 55  What are the transformations involving reflections?   
L 56  What are geometric translations, dilations and rotations? A2A46 
L 57 
 How do we perform transformations of the plane on relations and 
functions? 
A2A46 
L 58  How do we graph and write the equation of a circle? A2A47, A2A48, A2A49 
L 59  What is direct and inverse variation? A2A5 
L 60 
 How do we find the roots of polynomial equations of higher degree by 
factoring and by applying the quadratic formula? 
A2A26, A2A50 
 





















L 1  What are the six trigonometric functions of an angle? A2A55 
L 2  What are the properties of the special right triangles? A2A56 
L 3  How do we use radians to measure angles? A2A61, A2M1, A2M2 
L 4  How do we find the length of an arc? A2A61 
L 5  What are co-functions and quotient identities? A2A55, A2A58, A2A59 
L 6  What are the Pythagorean Identities? A2A67 
L 7  How do we define the trigonometric ratios for angles of any size? A2A57, A2A60, A2A66 
L 8  How do we find functions of angles greater than 90 degrees? 
A2A57, A2A59, A2A60, 
A2A62 
   




L 9  How do we find functions of negative angles and quadrantal angles? A256, A257, A259 
L 10 
 How do we find the other trigonometric function values given the value of one 
trigonometric function? 
A2A59, A2A62 
L 11  How do we draw the graphs of y = sinx and y = cosx? A2A69 
L 12  How do we sketch the graphs of y = asin bx and y = acos bx ? A2A69, A2A70, A2A72 
L 13 
 How do we sketch the graphs of y = asin(bx + d) + c and y = acos(bx + d) + c 
? 
A2A69, A2A72 
L 14  How do we sketch the graph of y = tan x? A2A71 
L 15  How do we sketch the graphs of y = csc x, y = sec x, and y = cot x? A2A71 
L 16 
 How do we sketch the graphs of the inverses of the sine, cosine, and tangent 
functions? 
A2A65 
L 17  How do we evaluate inverse trigonometric relations and functions? A2A63, A2A64, A2A65 
 





   
 





L 18  How do we solve linear trigonometric equations? A2A68 
L 19  How do we solve quadratic trigonometric equations? A2A68 
L 20 




 How do we find the area of a triangle given the lengths of two adjacent sides 
and the included angle? 
A2A74 
L 22  What is the Law of Sines? A2A73 
L 23  How do we apply the Law of Sines? A2A73 
L 24 
 How can the Law of Sines be used in problems involving the “ambiguous 
case?” 
A2A73, A2A75 
L 25  What is the Law of Cosines? A2A73 
L 26  How do we apply the Law of Cosines? A2A73 
L 27 
 How do we determine the appropriate formulas to use in solving triangle 
problems? 
A2A73 
   





 How do we find the cosine of the difference of two angles and the cosine of 
the sum of two angles? 
A2A76 
L 29 
 How do we find the sine of the difference of two angles and the sine of the 
sum of two angles? 
A2A76 
L 30 
 How do we find the tangent of the sum of two angles and the tangent of the 
difference of two angles? 
A2A76 
L 31  How do we find the value of trigonometric functions of double angles? A2A77 
L 32  How do we find the value of trigonometric functions of half angles? A2A77 
L 33  How do we apply the double angle formulas to solve trigonometric equations? A2A68 
L 34  How do we use an arithmetic sequence to solve problems? A2A29, A2A30, A2A32 
L 35  How do we use a geometric sequence to solve problems? A2A29, A2A31, A2A32 
L 36  How do we find the sum of the first n terms of an arithmetic series? A2A35 
L 37  How do we determine the sum of the first n terms of a geometric series? A2A35 
L 38  How can we use summation notation to represent a series? A2A34, A2A35, A2N10 
L 39 









   
 





L 40  How do we compute theoretical, empirical and geometric probability? A2S13, A2S14 
L 41 
 How do we use the Fundamental Counting Principle to determine the number 
of elements in a sample space? 
A2S12 
L 42  How do we solve problems using permutations? A2S9, A2S10 
L 43  How do we use combinations to solve probability problems? A2S9, A2S11 
L 44 
 How do we find the probability of a specific number of successes when an 
experiment is repeated n times? 
A2S15 
L 45 
 How do we use Bernoulli’s Theorem to solve problems involving “at most” 
and “at least”? 
A2S15 
L 46  What is meant by the Binomial Theorem? A2A36, A2S15 
L 47  How do we find a specific term of a binomial expansion? A2A36, A2S15 
L 48  How do we design an unbiased study? A2S1, A2S2 
L 49 
 How do we organize data using frequency tables, stem-and-leaf plots, and 
histograms? 
A2S3 
L 50  How do we apply measures of central tendency to solve problems? A2S3 
L 51 
 How do we use measures of dispersion: range, variance, and standard 
deviation? 
A2S4 
L 52  How do we use measures of dispersion for grouped data? A2S4 
   




L 53  How do we apply the characteristics of a normal distribution? A2S5 
L 54  How do z-scores help us to compare different data sets? A2S5 
L 55 
 How do we use the normal distribution as an approximation for binomial 
probabilities? 
A2S16 
L 56  How do we find the line of best fit for a set of data? A2S6, A2S8 
L 57  How can we use the least-squares line to predict unknown values? A2S6 
L 58 
How do we determine from a scatter plot whether a linear, logarithmic, 
exponential, or power regression model is most appropriate? 
A2S6 
L 59 
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Integrated AlgebraTerm- II Unit Test  
 





























     4)  
Lenny made a cube in technology class.  
Each edge measured 1.5 cm.  What is the 




























7)  A hiker walked 12.8 miles from 9:00 a.m. to noon.  He walked an additional 17.2 miles from 













 9) Which verbal expression can be represented by ? 
1) 5 less than 2 times x 
2) 2 multiplied by x less than 5 
3) twice the difference of x and 5 
4) the product of 2 and x, decreased by 5 
 
 








































































18)  If h represents a number, which equation is a correct translation of "Sixty more than 9 
times a number is 375"? 
1)  3)  
2)  4)  
 
 




















Geometry Term- I Unit Test  
1.  An equation of the circle whose center is (-3, 1) and whose radius is 8 is 
A.   (x - 3)2 + (y + 1)2 = 64 
B.   (x - 3)2 + (y + 1)2 = 8 
C.   (x + 3)2 + (y - 1)2 = 64 
      D.    (x + 3)2 + (y - 1)2 = 8 
 
2.  If (x − 3)2 + (y + 5)2 = 9 is the equation of a circle, the coordinates of the center and 
the length of the radius are 
A.   center (-3, 5), radius 9 
B.   center (-3, 5), radius 3 
C.   center (3, -5), radius 9 
      D.   center (3, -5), radius 3 
 
3.  Which is an equation of the circle whose center is (5, -2) and whose radius is 7? 
A.   (x + 5)2 + (y - 2)2 = 49 
B.   (x + 5)2 + (y - 2)2 = 7 
C.   (x - 5)2 + (y + 2)2 = 49 
      D.     (x - 5)2 + (y + 2)2 = 7 
 
4.   
 
In the diagram of circle O, the measure of arc is 64°. What is m∠RTS? 
A.   32                  C.   96 
B.   64                  D.   128 
233 
 
5.   
 
 
In the diagram of circle O, the measure of arc equals 80°. What is the number of 
degrees in the measure of inscribed angle ACB? 
A.   40                 C.  80 
B.   60                 D.  160 
 
6. The new corporate logo created by the design engineers at Magic Motors is shown in 
the accompanying diagram. 
 
If chords  and  are congruent and m  = 140, what is m∠B? 
A. 40                   C.  140 














7.   
 
 
In the diagram of ΔABC, m∠ACB = 90 and  is an altitude. If AD = 2 and DB = 6, 
find AC. 
A.                C.   6 
B. 4             D.    4 
 
8. In t 8. The diagram below of circle O, radius  is 5 cm.  Chord  is 8 cm and is 






















    10. The equation  is equivalent to 
 
A)  C)  
B)  D)  
 
11. Find the center and radius of    
 
(A) center (-6,-4); r =25      (B) center (6, 4); r =25 








12.   In the diagram below,  is a tangent to circle O at point S,  is a secant, PS = 
x,  
PQ = 3, and PR = x + 18. 
 
What is the length of ? 
A. 6                       C.   3 
B. 9                       D.   27 
 
13.  In the diagram below of right triangle ACB, altitude  is drawn to hypotenuse 
. 
 
If AB = 36 and AC = 12, what is the length of ? 
A. 32                        C.   3 












14.   In the diagram below of circle O, chord  
|| chord , and chord || chord . 
               
Which statement must be true? 
A.    ≅             C.  ≅  
      B. ≅               D. ≅  
 
15. In the diagram below of circle C, m  = 140 and m∠P = 40. 
                   
  What is m ? 
A. 50                        C.  90 







16.  In the diagram below of right triangle ABC, is the altitude to hypotenuse , 
CB = 6, and AD = 5. 
 
What is the length of ? 
A. 5                         C.  3 
B. 9                         D.  4 
 
      17. In the accompanying diagram of circle O,  . 
 
 






18.  In a right triangle, the altitude to the hypotenuse divides the triangle into two 
triangles that are always 
A. congruent 
B. similar 
C. equal in area 
      D. equal in perimeter 
239 
 
19.  In a circle, an inscribed angle intercepts an arc of 140°. Find the number of degrees 
in the measure of the angle. 
A.   35  
B.   40  
C.   70  
      D.    240 
 
20.  In the diagram below of right triangle ABC,  
       altitude is drawn to hypotenuse ,  
       AC = 16, and CD = 7. 
             
What is the length of ? 
A. 3  
B. 4  
C. 7  





Algebra II / Trigonometry Term-I Unit Test  
 



























































8) In simplest form,  is equivalent to 
1) 

















































































































20)    Written in simplest form, the expression  is equivalent to 
1)  
2)  
3) 
 
4) 
 
 
